CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

INTRODUCTION

This chapter contains the scientific and analytical foundation for comparisons between
the dlternatives. The alternatives are designed to define issues sharply and provide a
clear basis of choice. Alternative effects comparisonsin Chapter |1 are based on this
information.

A number of people commented that the Draft Environmental Impact Statement (DEIS)
contained inaccurate, bad, or no scientific basis. Most such statements were
accompanied by a statement of opposition to the DEIS preferred alternative. An
Environmental Impact Statement (EIS) is not a scientific document per se (40 CFR
1500.4(i)). It isnot necessary to repeat the entire volume of detail on a particular subject,
and it is encouraged to cite literature or tier to other analyses to the greatest degree
possible to reduce the bulk of adocument (40 CFR 1500.4(i) and (j)). An EISisintended
to disclose environmental effects over arange of aternatives. It is meant to provide
enough information, both qualitatively and quantitatively, to display the relative
differences among the alternatives in subject areas most pertinent to the decision to be
made (40 CFR 1500.4(f)). The scientific integrity of an EIS is demonstrated by
disclosing methods of analysis, defining terms and assumptions, and making explicit
references to sources of information used (40 CFR 1502.24). Council on Environmental
Quality (CEQ) Regulations allow an EIS to proceed even if thereisincomplete or
unavailable information, and specifies processes by which to do this (40 CFR 1502.22).

This chapter first explains the methods and assumptions used for all resource impact
topics. Then for each alternative, it discloses direct and indirect environmental effects
for the range of resource impact topics, including effects on the human environment
(social and economic). Thefinal part of the chapter consists of separate summary
discussions of effectsfor all aternatives, including:

Cumulative impacts

Effects on adjacent lands

Adverse effects that cannot be avoided

Irreversible or irretrievable commitments of resources

The relationship between short-term uses of the environment
Maintenance and enhancement of long-term productivity.
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The estimated costs of the alternatives are not considered an impact topic. Appendix F
provides relative costs of the alternatives.

CEQ regulations for the National Environmental Policy Act (NEPA) require that
agencies determine the environmental issues related to a proposed action that are
“deserving of study” (40 CFR 81500.4, §1501.7), and discuss them in proportion to their
significance (40 CFR 8§1502.2 (b)). This determination, and consequent level of
discussion for each impact topic, is reflected in the Affected Environment chapter andisa
necessary prelude to analysis.

The purpose and need for the proposed action is defined in Chapter |, along with a
determination of the issues to be analyzed in depth based on the scope of the purpose and
need (Major Issues). Theissuesto be analyzed in depth do not always correspond neatly
to individual analysis topics because of analysis complexities and resource
interrelationships. What follows is a guide to major issues and corresponding relevant
and related topicsin the effects analysis. Since alternatives were formulated to define the
issues, thislinkage is critical for the reader and the decision maker to see how
alternatives address the purpose and need for action.

Table54. Major issues.

I mpactzg{i (t)r:]eoFr’lr: oposed Impact Topics Related to Major |ssue:

Visitor Use and Access Visitor Access and Circulation

Visitor Experience Visitor Experience; Air Quality and Public Health; Natural
Soundscape; Public Safety

Air Quality Air Quality and Public Health; Visitor Experience

Soundscape Natural Soundscape; Visitor Experience

Human Health and Safety | Air Quality and Public Health; Public Safety; Visitor Experience

Loca Economies Socioeconomics

Natural Resources Natural Resources — Geothermal; Water; Wildlife; Soundscapes

ASSUMPTIONSAND METHODOLOGIESFOR EVALUATING IMPACTS
This analysis includes a description of whether effects are beneficial or adverse, and short
term or long term. The magnitude of the effect also is described in terms ranging from
negligible to major. Effects disclosed may be direct or indirect. The definition of the
level, or magnitude, of the impact may vary between impact topics, so individual
definitions are provided for each. The following definitions apply in general to the
effects analysis.
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Table55. Types of effects.

Impact Category

Definition

Beneficial effect A positive change in the condition or nature of the resource, usually with
respect to a standard or objective. A change that moves aresource toward its
desired condition.

Adverse effect A negative change in the condition or nature of the resource, usually with
respect to a standard or objective. A change that moves a resource away from
its desired condition.

Direct effect An effect that is caused by an action and occurs at the same time and place.

Indirect effect An effect that is caused by an action but is later in time or farther removed in

distance, but is still reasonably foreseeable.

Short-term effect

An effect that in a short time will no longer be detectable as a resource returns
to its pre-disturbance condition. The period is generally lessthan 5 years.

Long-term effect

A changein aresource or its condition that does not return to pre-disturbance
levels and for al practical purposesis considered permanent.

From an analysis standpoint there is a difference in types of effects relating to natural
resources versus items such as public safety or public health. Applying the definitions of
short-term or long-term effects to the public health is somewhat problematic. In most
casesit is assumed that public health or safety risks would be affected directly by a
management action, either improved or worsened. Therefore, the term or duration of
effect is only aslong as the management action is applied. Thiseffect is, therefore,
assumed to be short term since the action can be changed at any time to improve safety
and health risks. Conversely, it is not reasonable to assume that an identified health or
safety risk would be allowed to continue over the long-term.

For therest of the analysis, including Natural Resources, all disclosed effects are
considered short term unless otherwise stated. 1n most cases, the duration of the impact
coincides with the duration of the action.

Socioeconomics

I ntroduction

The degree of impact can be quantified in some cases, such as when amodel is used or
dataare obtainable. Often only qualitative descriptions of impact from specialists or
scientific literature in similar cases are available. Table 56 defines the degree of impact
when it cannot be quantified.

Table 56. Definition of impactsto socioeconomics.

Impact Category

Definition

Negligible Theimpact is at the lower levels of detection.

Minor Theimpact is slight, but detectable.

Moderate Theimpact isreadily apparent and has the potential to become major.
Major Theimpact is severe, or if beneficial, has exceptional beneficial effects.

198




ASSUMPTIONS AND METHODOL OGIES FOR EVALUATING IMPACTS

Summary of Regulations and Palicies

NEPA’s guiding regulations require analysis of social and economic impacts resulting
from proposed major federal actionsif an EISisbeing prepared. In addition Executive
Order 12898, dated February 11, 1994, “Federal Actions to Address Environmental
Justice in Minority Populations and Low-Income Populations’ requires federal agencies
to assess the impact of actions on minority and low-income communities. Although there
are no specific regulations requiring protection of social values, impacts on them are
considered an important piece of the federal planning processes.

Assumptions and Methods

Between the last week of January and the first week of March 1999 winter visitors to

Y ellowstone National Park (YNP) and Grand Teton National Park (GTNP) were
surveyed regarding their winter trips to the Greater Y ellowstone Area (GY A) and their
opinions about winter management of the national parksin the GYA. Chapter 1|
describes key results of the survey. Economic parameters related to the regional
economy generally were derived from the winter user study using regional economic
input-output methodol ogies (Minnesota IMPLAN Group 1996). Alsoincludedin
Chapter I11 isadiscussion of the results for two additional surveys: a 1999 survey of
summer visitorsto Y NP, and a national, regional, and local random household phone
survey. Economic parameters related to nonmarket values were derived from the winter
user study using contingent valuation model methodologies (Braden and Kolstad 1991,
Mitchell and Carson 1989).

Methodology for Estimating Changesin Winter Visitation Associated with
Socioeconomic | mpacts

The primary source of data used to estimate winter visitation changes under different
park management policies was the 1999 winter survey of winter visitorsto Y NP and the
GYA (Duffield et a. 2000a). The following discussion focuses first on the information
needed to estimate visitation changes, and then the mechanics of estimating changes from
thisinformation.

The following information was used to estimate impacts.

Total winter visitation to YNP, and GTNP, and the Parkway. Thisinformation
provided by the NPS was based on 1998-99 data for the West and East Entrances of Y NP
aswell as the Moose and Moran Entrances of GTNP, and 1997-98 data for the North
Entrance of YNP. The 1997-98 data was used because of questions regarding the 1998-
99 data, and because available information indicated that visitation had been relatively
stable through the North Entrance for 1997-98. The visitation datafor the Moran
Entrance of GTNP was derived in three steps:

1. Adjusting the total December through March 1998-99 car counter data for the portions of
December and March not included in the winter season analysis,

2. Reducing the car count by an estimate of 25% non-recreational entries;
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3. Multiplying the result by an estimated 2.4 people per vehicle.

The estimate of visitors at the Moose Entrance was provided by GTNP as the sum of
skiers, snowmobilers, and an estimate of 60% of backcountry user-nights accessed
through this entrance (Terri Roper, pers. com., 2000). An estimated 117,666 visitors
entered GTNP at the Moose Entrance. Because some visitors enter the parks more than
one time on their trip to the area, the trip estimate is based on the total entrance count
reduced by 25% (Sacklin, pers. com., 1998). Therefore the estimated baseline visitation
level is 88,250 individual trips (including multi-day trips) to the parks between mid-
December and the second week of March.

Per cent of visitorsfrom outsidethe analysisarea. There were two analysisareasin
this study: the five contiguous counties surrounding the parks (Fremont, Idaho; Gallatin
and Park, Montana; and Park and Teton, Wyoming), and the three-state region of 1daho,
Montana, and Wyoming. The survey of winter visitors to the parks found that 85.9% of
winter visitors were from outside the five-county area, and 65.5% were from outside the
three-state region. A 17-county areawas evaluated in the DEIS and refined to five
counties at the request of cooperating agencies.

Estimated percentage change in the number of tripsto the parks. The winter visitor
survey addressed four possible policy changesin park winter access management
(Duffield et a. 2000a). The survey questions asked visitors how they would change their
anticipated visitation to the 17-county GY A in the winter months under different
management policies. To arrive at an estimated percentage change in trips, the responses
of individuals who said they would take either more trips or fewer trips were compared to
the baseline number of anticipated tripsto the GY A. Two specific adjustments were
made:

1) A very small number of individuals from distant states (New Jersey, Pennsylvania, or
Alaska) who stated that they took an implausibly high number of trips from home to the
GY A during the 120-day winter season (25, 30, or 50 trips) were excluded from the
analysis.

2) A 120-day threshold was set for the winter visitor season. If arespondent indicated that the
threshold would be exceeded by additional visitsto GY A, the response would be excluded.
For this reason, one response was excluded from the sample.

Total spent per trip within the analysisarea. The 1999 winter visitor survey asked
respondents how much money they spent on their trip to the GYA. The survey also
asked the respondents to divide their total trip spending and estimate how much was
spent in the 17-county GY A verses the three-state region. These responses were
analyzed to calculate the average trip expenditure in the 3 states and in the 17-county
GYA for individuals that said they would increase their number of trips and those who
said they would decrease their trips. Spending was calculated on this disaggregated level
to capture any possible differencesin trip spending between those who would increase or
decrease visitation under a policy change.
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Per cent of the nights spent in the five-county analysisarea. The winter visitor survey
asked respondents how many nights they spent in each of 19 townsin the 17-county
GYA. To estimate impacts on the smaller five-county area it was assumed that spending
would closely follow overnight stays. It was found that 85% of the overnight stays
detailed by winter survey respondents were spent in the five-county area.

Sampling Methodol ogy and Adjustments to Sample Data

The sampling design for the winter user survey was based on the distribution of winter
use among five park entrances (Y NP North, East, and West, and GTNP Moose and
Moran) during winter 1997-98. The sampling rate at the East Entrance was intentionally
doubled to yield more complete surveys from this lightly used entrance.

In the course of conducting consistency checks on the final winter survey database, it was
discovered that the sample allocation among the GTNP entrances was weighted too
heavily toward the Moose Entrance. The 1997-98 winter visitation statistics used for this
entrance included a substantial number of non-recreational visits. Since visitors through
the Moose Entrance are predominantly cross-country skiers, this sampling bias resulted

in an overrepresentation of skiers relative to snowmobilersin the sample. To correct for
this, the responses of GTNP skiers and snowmabilers were weighted in the final analysis
to reflect the true proportion of these groups in the winter visitor mix to GTNP.

Estimation of Visitation Impacts

The estimates of changes in direct visitor spending were calculated using the following
steps for each of the two analysis areas (five-county and three-state), and for each of the
four management changes.

1) Total winter visitation (88,250) was multiplied by the percent of visitors coming from
outside the GY A three-state region.

2) Theresulting visitation from outside the impact area was multiplied by the estimated
percentage change to the number of trips as calculated from the responses to the YNP
winter visitor survey. This estimated percentage change in visitation took into
consideration the responses of those who said they would decrease their visitation under an
alternative as well as the responses of those who said they would either increase visitation
or not change their visitations to the area.

3) Therespective reduction and increase in trips were multiplied by the mean trip expenditure
to the impact area for those who said they would decrease or increase trips, respectively.

4) Theresulting estimated increase and decrease in trip expenditures were summed to arrive
at an estimated change in visitor expenditures.

5) The changein trip expenditures was input into an IMPLAN regional economic model of
theimpact areato estimate the indirect and induced expenditure impacts resulting from the
estimated direct expenditure impacts.

6) Direct, indirect, and induced expenditure impacts were summed to arrive at total estimated
expenditure impacts for each management option and impact area.

7) Total estimated expenditure impacts were compared against the total impact area economic
baseline to arrive at an estimated percentage change in economic activity (output or
employment) for the area.
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In addition to the survey data described in the Chapter 111, the cooperating counties and
states supplied a substantial number of local economic reports and associated data. These
reports were reviewed and, where appropriate, incorporated into the following analysis.
Appendix A contains alist of the documents supplied by the cooperators and reviewed in
preparation of this document.

The five-county GY A and three-state region were used for the socioeconomic impacts
analysis of alternative management actions. The primary economic impact associated
with the winter management alternatives concerns actions that are likely to change winter
park visitation levels. Estimated expenditure impacts on an area from reduced tourism
depend on 1) the percentage of visitorsto a park, for example, that come from outside the
impact analysis area, and 2) the amount of their total trip expenditures that are spent
within the impact analysis area. The percentage of visitors from outside the analysis area
decreases as the size of the analysis area increases, while the percentage of their total trip
expenditures spent within the analysis areaincreases as the analysis areaincreases. The
five-county analysis area was chosen to represent the counties and communities where
most of the economic activity related to YNP and GTNP occurs. This change from the
DEIS, which evaluated a 17-county area, was made at the cooperating agencies' request.

The estimated impacts associated with the alternatives are presented as impacts on the
specific analysis areas (five counties or three states). It isimportant to recognize,
however, that these analysis areas are not economically homogeneous, and any impacts
associated with alternative management actions would not be distributed evenly across
the analysis areas (see al so Socioeconomics of the Regional Economy, Chapter 111). The
counties and communities closest to the parks (specifically communities such as West

Y ellowstone and Gardiner, which are heavily tourism dependent) would be much more
heavily impacted than more distant, larger, and more economically diverse communities
within the five-county area such as Bozeman or Jackson.

The following analysis of socioeconomic impacts to the five counties presents net
impacts to the five-county area. No specific estimates are made of shiftsin visitation and
associated visitor spending within the GYA. Itislikely that under alternative B for
example, there would be a shift in snowmobile related winter visitation from the West
Entrance of YNP to other areas such as the South and North Entrances. Consequently,
part of the lost tourism spending within the West Y ellowstone economy would be gained
by Teton County, Wyoming and Gardiner and Cooke City, Montana.

Estimated impacts related to social effects and attitudes relied on standard methods in the
social sciences, including survey research and various standard statistical techniques.

Air Quality and Public Health

Visitors and park staff report haze, odors, and health-related issues from emissionsin
areas where snowmobiles congregate (GY CC 1999). The EPA currently does not
regulate snowmobile emissions although it has recently indicated that regulations on
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snowmobiles will be proposed by September 2000 (EPA 1999). Such proposed rules and
regulations often require years before they can be implemented. Studiesin YNP, GTNP,
and in laboratories analyzing the emissions of snowmobiles and the impacts of the
emissions on the environment and human health have shown that most wheeled-vehicles
are less polluting than 2-stroke engines (Snook and Davis 1997). The use of bio-based
fuels and biosynthetic lubricants, proper engine set up (such as tuning the snowmobile
engine for the elevation), and other 2-stroke engine technol ogies have shown to have
moderate reductions in emissions (White and Carrol 1998).

Increased recreational visitor use contributes to concerns about the impacts on air quality
from increased use of 2-stroke engines. Weather conditions, higher elevations, and large
numbers of visitors using snowmobiles contribute to concentrated pollution at Y NP
(GYCC 1999). Destination areas such as Old Faithful, and road segments with greater
traffic such as the road from the West Entrance to Old Faithful often experience problems
with air quality. Visible adverse impacts (haze and odor) to air quality are short term,
depending upon the location and environmental factors such aswind. Studies are
underway to understand the long-term impacts of high polluting emissions on
environment and human health. The results of these studies are summarized in Chapter
[1.

Modeling Methodology

To assess the relative impacts of the proposed winter use alternatives on ambient air
quality in the GY A, short-term air quality analyses were performed by means of
atmospheric dispersion modeling for carbon monoxide (CO) and particul ate matter
(PM,,). Table 57 summarizes six locations that were selected for the analyses based on
visitor activities and vehicle mix as specified in aternatives A through G. The air quality
study includes the inherent uncertainties of the model and the temporal and spatial biases
due to limited meteorological and emission data. The modeling input and output data are
presented in a separate report (EAEST 2000).

Table 57. Selected locations for modeling application.

L ocation Type
West Y ellowstone Entrance Tollbooths
Old Faithful Staging Area Staging area
Flagg Ranch Staging Area Staging area
Mammoth to Northeast Entrance Plowed highway
West Entrance to Madison Groomed motorized route
Flagg Ranch to Colter Bay Groomed motorized trail/plowed road

For the West Entrance to Y NP and the roadway links, the EPA model CAL3QHC (EPA
1995a) was used to predict the maximum hourly average concentrations of CO and PM,,
In addition persistence factors were applied to the results to estimate maximum 24-hour
average PM,, concentrations and maximum 8-hour average CO concentrations. For the
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staging areas, the EPA model ISCST3 (EPA 1995b) was used to predict the maximum
hourly and 8-hour average CO concentrations and maximum hourly and 24-hour average
PM, concentrations. The predicted maximum concentrations of CO and PM,, attributed
to traffic conditions of the alternatives were then compared to those of the existing traffic
conditions (no action alternative) to determine the amount and direction of changesin
CO and PM,, concentrations. The contribution of each vehicle type to the generation of
CO and PM,, was also assessed.

The visibility assessment was conducted following the procedures outlined in the
Workbook for Plume Visual Impact Screening and Analysis (EPA 1992). These
procedures are designed to analyze the visibility impacts of plumes from industrial
stacks. The winter use visibility analysis requires the assessment of line and area source
emissions. The analysis techniques were adapted to meet this requirement using virtual
point source methods.

West Yellowstone Entrance

Two tollbooths or kiosks are present at the West Entrance to Y NP where snowmobiles
and snowcoaches idle when entering the park to pay fees and obtain information. This
creates stop-and-go, delay, and queuing traffic conditions. In addition an express lane
exists at athird tollbooth in which traffic is designed to be freer flowing. To model the
air quality impact of these traffic conditions, the EPA air quality model CAL3QHC was
used. CAL3QHC predicts concentrations of inert pollutants from both moving and idling
motor vehicles at roadway intersections. It includes the line source dispersion model
CALINE3 (Benson 1979) and atraffic algorithm for estimating vehicular queue lengths
at signalized intersections. Even though the West Entrance is not a signalized
intersection, it presents the characteristics of one (e.g., delay approach, idle, and
acceleration). The CAL3QHC model requires meteorological, site geometry, traffic, and
emission parameters and data as critical inputs. Only the morning case was considered
since it represents the most limiting traffic scenario occurring on adaily basis (DEQ
2000). A referential system with origin at the second or middle tollbooth was used to
alocate the end points of the links and the receptor locations. Nine links representing the
approach, queue, and departure links of each of the three lanes were defined. The end
point coordinates of the links extend up to 1,000 feet for each link. Ten receptors were
located outside the mixing zone, 200 feet apart along the northern and southern side of
the entrance.

Using data from a February 2000 West Entrance snowmobile monitoring project (NPS
2000a) and the winter motorized average mean daily use (AMDU) scenarios (NPS
2000b), a methodology was developed to estimate the peak hourly traffic volume for
each dternative. The traffic counts from the monitoring project indicate that the period
between 9 A.M. and 10 A.M. represents the peak traffic hour, and that an average of 309
snowmobiles entered the park during that time. The average total daily entrance was 923
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snowmobiles. Thisimplies that about 33% of daily snowmobiles entered the park during
the peak hour.

The winter motorized-use scenarios indicate that the ratio of the AMDU to the average
peak day use of snowmobilesis0.57 for alternative A (no action aternative). Assuming
these percentages hold true for the other alternatives and for each vehicle type, the hourly
peak traffic volume may be calculated as AMDU x 0.33/0.57, where AMDU isthe
average mean daily use. Videotapes recorded during the monitoring project indicate that
the average idle time length at the two tollbooths is 30 seconds and the average approach
speed is about 10 mph. Although the third lane was designed to be free flowing, it has
been observed that on average motoristsidle for about 5 seconds. For aternative G, it
was assumed that no express lane exists and that all lanes have the same idle time of 30
seconds.

The composite wintertime CO and PM, idle emission factors for the queue links and
traveling emission factors for the approach and departure links were cal culated based on
the traffic volumes and the emission factor for each vehicle type. The traveling CO
emission factors for automobiles, trucks, vans, and buses were obtained from the EPA
emission factors publications for an average speed of 10 mph, high altitude location, and
desired fuel type (EPA 1998d). The traveling PM,, emission factors for automobiles,
trucks, vans, and buses were estimated from the EPA emission factor model PARTS
(EPA 1995c) for an average speed of 10 mph, high altitude location, average fleet mix,
and desired fuel type. For the Bombardier snowcoach, pre-1970 gasoline light-truck
emission factors were used. Idle emission factors were obtained from the EPA idle
emission factors publication (EPA 1998b). Since gasoline-fueled vehicleidle PM,,
emissions are negligible, they were set to 0.001 grams/hour in the modeling inputs. The
snowmobile emission factors were obtained from the Southwest Research Institute
studies (White and Carroll 1999). An additional assumption was that 60% of all personal
light-duty vehicles entering the park are light-duty trucks and 40% are automobiles.

Meteorological conditions considered for this analysis include low wind speed of 1
meter/second, stable atmosphere (class 6), and alow mixing height of 50 meters, which
was derived from the average morning mixing height data for the Jackson Hole Airport
during January and February 2000%. The ambient background concentrations of CO and
PM,, were estimated following the guidelines of 40 CFR 51, Appendix W using available
monitoring data collected from January 12 to March 28, 1995 in the town of West

Y ellowstone (NPS 1996a). They were estimated to be 3.0 ppm for 1-hour average CO
and 23.0 ng/m?® for 24-hour average PM,,. A surface roughness of 283.0 centimeters
(cm) representing afir forest was selected. Finally, for PM,, modeling, a settling velocity
and deposition velocity of 0.5 cm/s were selected (Zanneti 1990).

% This scenario was used because the logical objective for this modeling effort is to replicate some conditions
under which violation of a standard could reasonably be expected. These conditions are not unrealistic.
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Roadway Segments

The selected road segments also were modeled using the CAL3QHC model. When
executed without a queue link, CAL3QHC behaves like CALINE3, the recommended
model for road segments. The first road segment selected is a 10 kilometers (km) stretch
in Y NP between the West Y ellowstone Entrance and the Madison Junction, starting
about 3 km from the West Entrance. It was subdivided into four short links because of
directional changesin the roadway. The second road segment is also a 10 km stretch in
GTNP between the Flagg Ranch staging area and Colter Bay Village, starting about 12
km south of Flagg Ranch. It contains an elevated groomed motorized trail for
aternatives A, B, and C. Therefore, it was subdivided into eight short links, four for the
main road and four for the adjacent trail. The third road segment isa 6 km stretch of road
between Mammoth Hot Springs and Tower Roosevelt in north-central Y NP, starting
about 10 km east of Mammoth Hot Springs. It is characterized by wheeled-vehicle use
only and was subdivided into four short links.

Within the model, receptors were placed on both sides of the road segment links outside
the mixing zone, and meteorological conditions defined in the West Entrance scenario
assumptions were used. The fleet mixes on the road segments were determined using the
methodol ogy explained in the West Entrance scenario. The composite wintertime
traveling emission factors of CO and PM,, were calculated similarly to the West Entrance
scenario, but for an average speed of 35 mph. The 24-hour average PM,, background
concentration was integrated from the IMPROVE network data to be 5.0 ng/m®. Because
no CO monitor exists inside the park, the West Entrance 1-hour average CO background
concentration was used. However, the West Entrance CO and PM,, background
concentrations were used for the West Entrance to Madison junction road segment.

Staging Areas

The two staging areas modeled in this analysis were Old Faithful and Flagg Ranch. Old
Faithful contains three main parking areas designed for visitors, while Flagg Ranch
contains two main parking areas designed for visitors, guides, and outfitters. Compared
to the West Entrance and the roadway segments, traffic in both staging areasis believed
to beinidling or in slow-moving mode for relatively long periods. The staging areas
were modeled as area sources using the EPA |SCST3 model. 1SCST3 isarefined
dispersion model based on the steady-state Gaussian plume equation designed to estimate
concentration or deposition levels for each source-receptor combination. It requires
source characteristics, source strength, hourly meteorological data, receptor locations,
and terrain data as critical input data. In each of the two staging areas, asingle area
encompassing the major parking lots was drawn and used as the modeling area.

Based on the park official estimated number of vehicles present in the staging areason a
peak winter hour and the winter motorized average mean daily use scenarios (NPS
2000b), a methodology was devel oped to estimate the peak hourly traffic volume. It was
assumed that the ratio of the average daily mean use of the roadways leading to the
staging areafor a given vehicle type to the total daily mean use was the same in the
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staging area. It was also assumed that 20% of the machines areidling at Old Faithful,
and that all machinesidle for an average of 10 minutes at Flagg Ranch. The peak hourly
vehicle number was then calculated by multiplying the peak vehicle population by the
vehicle typeratio and the idle time. Moreover, for aternative G, the number of
snowcoaches present in the staging areas was cal culated by assuming that former
snowmobile users would utilize the snowcoach fleet, and snowcoaches were assumed to
be late model light-duty truck conversions.

The composite wintertime CO and PM,, idle emission factors were calculated similar to
the West Entrance to Y NP scenario. To obtain the hourly surface and upper air
meteorological datarequired by 1SCT3, the Jackson Hole Airport data for the winter
months were obtained from the National Climatic Data Center and processed. In the
model, a gridded receptor system was placed around the areas using a 100-meter spacing
up to adistance of 1,000 meters. The 24-hour average PM,, background concentration
was integrated from the IMPROVE network data to be 5.0 ng/m®. Since no CO monitor
existsinside the park, the West Entrance 1-hour average CO background concentration
was used.

I mpacts

The discussion of impacts of alternatives on vehicle emission exposure focuses on the
exposure of employees, visitors, and snowmobile operators and riders to CO and PM,,
worst-case air pollutant levels predicted by the air dispersion modeling. The intensity of
an impact is categorized as negligible, minor, moderate, or major relative to alternative
A, the no action alternative. For thisanalysis, the definition and intensity of the impact
categories are summarized in Table 58. All impacts on air quality and public health are
defined as short term (see introduction to Assumptions and Methods for Evaluating

I mpacts).

Table 58. Definition and intensity of impactsto air quality and public health.

Impact Category Definition I ntensity
Negligible The impact on public health is not measurable or perceptible. <5%
Theimpact is measurable or perceptible and is localized within a
Minor relatively small area. However, the overall exposure would not be 5-20%
affected.
Theimpact is sufficient to cause a change in exposure, but remains
Moderate localized. The change is measurable and perceptible but could be 21-50%
reversed.
. Theimpact is substantial, highly noticeable, and may be
Mayor permanent. >50%
Visibility

Visibility impacts are assessed by whether the air pollution emissions from an alternative
are likely to cause avisibility impairment that would be perceptible to an observer.
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Screening threshold values described in the Workbook for Plume Visual Impact
Screening and Analysis (EPA 1992) are used.

Public Safety

Public safety, for the purposes of this analysis, relates to dangerous incidents, motor
vehicle accidents, and avalanches potentially involving park visitors and employees.
Public safety is evaluated in relation to existing conditions as documented in the Affected
Environment.

Impacts to public safety at YNP, GTNP, and the Parkway are closely related to changes
in winter use activity levels, use of trails by different user groups, and the implementation
of safety-oriented policy changes. Changesin activity levels affect the potential for
conflict among and between user groups. For example, if participation in a particular
activity is expected to decrease through the implementation of an alternative, the
potential for incidents among that activity group will be expected to decrease. The use of
trails for different activities also increases the potential for incidents or conflicts between
user groups. Speeds associated with motorized use inherently decrease reaction time
when nonmotorized participants are encountered on the same trail.

The impact levelsidentified for each alternative are relative to those stated for alternative
A. All impacts on public health are defined as short term (see the introduction to
Assumptions and Methods for Evaluating Impacts).

Table 59. Definition of impactsto public safety.

Impact Category Definition
Negligible The impact to public safety is not measurable or perceptible.
Minor The impact to public safety is measurable or perceptible, and islimited to a

relatively small number of winter use visitors at localized areas. Impactsto
public safety may be realized through a minor increase or decrease in the
potential for visitor conflictsin current accident areas.

Moderate The impact to public safety is sufficient to cause a permanent change in
accident rates at existing low accident locations or create the potential for
additional visitor conflictsin areas that currently do not exhibit noticeable
visitor conflict trends.

Major The impact to public safety is substantial either through the elimination of
potential hazards or the creation of new areas with a high potential for serious
accidents or hazards.

208




ASSUMPTIONS AND METHODOL OGIES FOR EVALUATING IMPACTS

Geothermal Features

Visitor access can cause degradation to geothermal features. Increases or changesin
access may increase the degree to which geothermal features are impacted. Geothermal
areas near roads or devel opments are more likely to be impacted than geothermal areas
located in the backcountry. Y NP monitors and seasonally removes trash from
geothermal features, providing an indirect means of measuring the impact of visitor use
on these areas. In addition the knowledge of park staff was utilized to describe the
current types of damage that are occurring to gecthermal features in the parks.

Water Resour ces

Studies on snowpack and snowmelt chemical analysis are being conducted to determine
the effects, if any, of 2-stroke engine emissions on water quality. Until these studies are
complete, it may be assumed that emissions and discharge from snowmobiles may
directly or indirectly contribute to water pollution, particularly in areas where roads
parallel riparian and wetland areas. The closer the road isto water or wetland areas, the
higher the risk of water pollution. To assess the potential risk of pollutants entering
surface and subsurface waters, road segments, upon which winter motorized use occurs
(based upon their proximity to surface waters or wetlands as shown on the U.S. Fish and
Wildlife Service' s (USFWS) National Wetland Inventory maps), are categorized as
“high,” “medium,” or “low” risksfor water quality and aquatic resources degradation.

“High” risk segments are within 100 meters of rivers, lakes or other watersfor a
significant portion (76% to 100%) of the road segment, thereby posing a higher potential
or risk of pollutants entering surface and subsurface waters. “Medium” risk segments are
within 100 meters of rivers, lakes, other waters, or wetlands for a moderate portion (51%
to 75%) of the road segment. “Low” risk segments are within 100 meters of rivers, lakes
or other waters less than 50% of the road segment. Assessment of risksistheinitial step
in assigning an impact level to an action.

Impacts to water and aguatic resources are defined at various levels described in Table
60. Consideration of impacts and their disclosure is afunction of risk, intensity, duration,
and extent.
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Table 60. Definition of impactsto water and aquatic resour ces.

Impact Category

Definition

Negligible

An action that isalow risk of degrading water quality because of sufficient
separation between the action and conveyance routes to the resource, or
because the action does not generate impact sources harmful to water
resources.

Minor

An action that could represent alow risk of degrading water quality, involving
non-toxic or non-point and minor sources of pollution that do not persist in
the environment.

Moderate

An action that could represent a moderate risk of degrading water quality by
proximity to surface water, involving sources of pollution that are persistent
in the environment and may be toxic to aguatic biota, but which are mostly
local in extent.

Major

An action that could represent a high risk of degrading water quality by
immediate proximity to surface water, involving sources of pollution that are
persistent in the environment and may be toxic to aquatic biota beyond the
local area.

Wildlife, Including Federally Protected Species and Species of Special

Concern

Regulations and policies for management of wildlife underlie the analysis determinations
presented in the consegquence discussions. A summary of this direction (including
legidlation and executive orders) is presented in Appendix C.

Methods

The following sources of information were used to assess the level of impact on wildlife:

1) Scientific literature on species’ life histories, distributions, habitat selection, and responses
to human activities.

2) Site-specific information on wildlife species in the parks, including complete and on-going
studies (when available), and the professional judgment of park biologists familiar with the
management concerns related to individual species.

The results of thisinformation review areincluded in its entirety under alternative A;
subsequent alternative analyses compare and contrast effects relative to aternative A.

The effects analyses for wildlife is structured according to the types of actions that are
addressed programmatically in all alternatives. These are: (1) the effects of groomed
roads and trails; (2) the effects of motorized oversnow use of groomed roads and trails;
(3) the effects of plowed roads; 4) the effects of motorized use of plowed roads; (5) the
effects of nonmotorized use of groomed and designated ungroomed routes; (6) the effects
of unregulated backcountry nonmotorized use; and (7) the effects of the presence and use
of winter support facilities (i.e., warming huts and campgrounds). Variationsin
alternatives that mitigate the impacts of these actions are included and reflected in the
statements of effects. Additional recommended mitigation is provided at the end of the
wildlife analysis for each aternative. Wildlife effects discussions are grouped under the
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general headings of Ungulates, Federally Protected Species, and Species of Special
Concern.

In addition to the effects analysis presented in this document, a biological assessment
(BA) was prepared as required by Section 7 of the Endangered Species Act to assess the
effects of the preferred alternative on federally protected species. Effectsinthe BA were
described as mandated by the USFWS, and include a determination of whether the
preferred alternative, including al related actions, may or may not affect each federally
protected species. Readers are advised that this type of determination, in which the
aternativeistreated in its entirety, is different from the effects analysis presented in this
EIS. Asstated in the preceding paragraph, the level of impact associated with each
action under each alternative is defined; the impact of the aternative as a wholeis not
defined. Table 61 defines the levels of impact on wildlife in this document.

Table 61. Definition of impactsto
wildlife, including federally protected species and species of special concern.

Impact Category Definition

No Effect An action that does not affect a species.

No Known Effect An action that may affect a species elsewhere but for which there are no
demonstrated impacts known to occur in the parks.

Adverse An action that may affect a population or individuals of a species, but the effect

Negligible Effect will be so small that it will not be of any measurable or perceptible
consequence to the popul ation.

Adverse Minor An action that may affect a population or individuals of a species, but the effect

Effect will be small; if it is measurable, it will be asmall and localized consequence
to the population.

Adverse Moderate | An action that will affect a population or individuals of a species or a natural

Effect physical resource; the effect will be measurable and will have a sufficient
consequence to the popul ation but is more localized.

Adverse Major An action that will noticeably affect a population or individuals of a species or

Effect anatural physical resource; the effect will be measurable and will have a

substantial and possible permanent consequence to the population.

In GTNP and the Parkway five areas that have been shown to be particularly sensitive to
wintering wildlife have been regulated and are closed to use throughout the winter
season. The areas are shown on all alternative maps, and are listed below along with
short descriptions of the wildlife use. Closureto al winter uses eliminates the potential
effects of the actions listed above on wildlife species.

The Snake River floodplain, from the confluence of the Buffalo Fork (at Moran Junction)
downstream to the Menor’s Ferry crossing north of the Moose development, provides winter
habitat for elk, moose, bison, trumpeter swans, bald eagles, and wolves.

The Willow Flats area (northwest of the Jackson Lake junctions) including the Second, Third,
Pilgrim, Spring, and Christian Creeks drainages south and west of US 89/287, but excluding
the Jackson Lake Lodge, provides important habitat for moose.

The Buffalo River floodplain and the Uhl Hill area east of Moran Junction provides winter
habitat for bison and elk and winter prey for wolves.

Kelly Hill (southeast of Moose Junction) near the Gros Ventre River providesimportant bison
and bighorn sheep winter range.

Static Peak provides additional bighorn sheep winter range.
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In YNP aclosure is enforced on McMinn Bench, an important winter range for bighorn
sheep.

Natural Soundscape

Analysis Approach for Determining Noise I mpact on the Natural Soundscape
Different metrics are presented to assist in evaluating the potential impacts of noise on
the natural soundscape. “Audibility” of vehicles (oversnow vehicles, autos, and buses) is
an approach that is easily understood and can be used to compare different types of
vehicles and different project aternatives. Audibility isexpressed in terms of distances
to the limits of vehicle audibility, acres of park land affected by audible vehicle traffic,
and the percentages of time vehicles are audible in sections of park land. “ Sound level”
is used to convey the loudness of vehicular sound at different distances from park roads.

To compare the audibility of different vehicle types, the greatest distance that an
individual vehicle pass-by can be heard was calculated. Since this distance to the limit of
audibility depends upon both the background (ambient) sound level and the rate at which
sound drops off with distance, calculations for different background sound conditions and
different terrain types were performed.

The following paragraphs first summarize how ambient levels were determined, and then
present the measured sound levels of various vehicles. Next, the method of using these
datato compute the maximum distances at which the various vehicles are audibleis
described. Then, the computation of cumulative audibility of vehicles at different
distances from the road is presented. Finally, the calculation of average sound levelsasa
function of distance is described. Appendix J presents more details on these

methodol ogies.

Background Sound Conditions and Terrain Characteristics

Asdescribed in Chapter 111, Affected Environment, sound level measurements were
conducted at several locations throughout YNP and GTNP in February and March 2000.
These sound level measurements, supplemented by simultaneous audibility logging for
portions of the measurement periods, were used to establish the background sound
conditions for thisanalysis.

Based on the logging and observations made during site visits, hours during the day (8
A.M. 10 6 P.M.) at each site were selected when intruding sound sources were likely to be
present less than 50% of the time. These selected hours became the set of hourly
statistical sound level data from which the background sound conditions were derived.

For the purposes of this analysis, two specific background sound level conditions were
identified for assessing impacts over the range of conditions: 1) the “average”’ condition,
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which includes the average effects of wind during the day; and 2) the “quiet” condition,
which represents times when winds are light or calm.

Also, as described in Chapter 111, the analysis assumed that the A-weighted sound level
exceeded 90% (the Lo) of each hour in which there were no or relatively few intrusions
would be the level used in the impact analysis for each aternative. Based on the site
characteristics and the measured sound level data, two categories of sites were assumed:
1) sitesin mostly open or lightly forested areas (“open”); and 2) sites in moderately
forested to heavily forested areas (“forested”). The background sound levelsin the open
areas were dightly lower than those in the forested areas, the difference being due to the
sound of wind in the trees.

The “average” background sound level in the open areas was 20 dBA; in forested areas, it
was 22 dBA. The“quiet” background sound level in the open areas was 15 dBA. Inthe
forested areas, the quiet sound level was 18 dBA.

Audibility of a sound depends upon the frequency content (spectrum) of that sound and
of the background sound. Sound spectra for each of the background conditions were thus
required. Spectra corresponding to the background A-levels cited above were taken from
tape recordings of the background sound environment made at each site during the
measurement program.

Wheeled and Oversnow Vehicle Sound Levels

Sound level projections start with reference noise emission levels, the maximum pass-by
sound level of an individual wheeled or oversnow vehicle at areference distance, usually
50 feet. Table 62 shows the A-weighted reference pass-by emission levels at 50 feet for
the oversnow vehicles for the speeds used in the sound level projections. Table 62 also
shows the reference emission levels for the rubber-tired road vehicles (automaobiles and
buses) used in the analysis (Menge 1998). The audibility and sound propagation models
require an analysis by frequency, so the one-third octave frequency band spectral values
corresponding to the A-weighted vehicle emission levels were obtained and incorporated
in the model.

Table 62. Reference wheeled and over snow vehicle noise emission levels.

Vehicle Type Speed (mph) Emission Level at 50 Feet (dBA)
Snowmobile 40 74
Bombardier snowcoach 30 75
4-track conversion van snowcoach 30 69
Snowplane 28 90
Automobile and van 40 68
Bus 40 76
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The rate at which sound drops off with distance by frequency was taken from the FHWA
Traffic Noise Moddl’s (TNM'’ s) sound-propagation algorithms, using snow as a ground-
cover type. TNM also includes tree zones as an input type, which was used for the
moderately forested to heavily forested area analysis. The effect of treesisto reduce
propagating sound levels by 5 dB to 10 dB over longer distances. The losses are lessfor
low frequencies than for high frequencies. Most of the terrain throughout the study area
isrolling or nearly flat. For practical purposes, the modeling assumed flat terrain.

Audibility Analysis— Single Events

Audibility was computed for each of the wheeled and oversnow vehicle types based on
auditory signal detection calculations, which compare the computed vehicle sound levels
by frequency to the background sound levels by frequency. The metric of audibility is
caled d' (d-prime). A threshold for audibility derived from field observations occurs
where 10 log d' = 7 dB (Fidell 1994). Thisthreshold was used in this analysis. Appendix
M provides more details.

Audibility Analysis— Combined Effects of All Oversnow and Wheeled Vehicles
The next level of analysis combined all of the wheeled and/or oversnow vehicles
projected to be on each roadway segment for each study alternative for combined
audibility calculations. For Jackson Lake, a single path was assumed, essentially down
the middle of the lake in a north-south orientation, even though snowplanes and
snowmobiles are free to travel anywhere on the lake surface.

The distance to the limit of audibility for each segment was determined for the “ average”
and “quiet” background conditions and for the appropriate proportion of open and
forested terrain for that segment. Appendix M contains tables of these distances for each
alternative. Also determined was the percentage of time any of the oversnow or wheeled
vehicles on a given roadway segment would be audible at different distances back.
Composite summaries of total area (acreage) of park land affected were computed by
multiplying the distance to audibility by the segment length. Appendix M provides more
details on these calculations.

The results that will be presented in Chapter 1V include the acres of park land (by road
segment) where any wheeled or oversnow vehicle noise is audible for each alternative.
These results are for both the “average” and “quiet” background conditions and for three
categories of audibility: (1) audible any amount of time (“audible at al”); (2) audible for
10% of the time or more; and (3) audible for 50% of the time or more. These categories
were chosen as reasonable means of assessing impacts and comparing alternatives.

It isimportant to note that audibility does not mean the sound levels of the oversnow or
wheeled vehicles are necessarily high. Even if a oversnow vehicle would be barely
audible, not even to the extent of raising the overall A-weighted sound level, that acreage
would be counted.
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In the calculations, it was assumed that the number of wheeled and oversnow vehicles
would be evenly, but randomly, distributed during the day. In redlity, for many of the
modeled road segments, there tends to be a concentration of vehicles over certain hours
based on the distance a site is from the major points of origin and destination. This
concentration appliesto, for example, day trips by snowmobile or snowcoach tours to
Old Faithful, wheeled vehicles bringing people to the staging areas for these tours, and
snowplanes going out onto Jackson Lake for ice fishing. If this concentration were
modeled, the probable result would be increased acreage for the “audible at all” category
(concentration produces higher levels at any given time), but decreased acreage for the
other two categories because there would be more time when few or no vehicles passed

by.

Average Sound Level Analysis

To permit an evaluation of the average magnitude of the noise from wheeled and
oversnow vehicle traffic, computations of the hourly equivalent or “average” sound level
(L) over the day were performed. Levels were computed for each road segment at two
distances, 100 feet and 4,000 feet, and for both open and forested terrain.

These hourly L, values do not have the background sound level added into them. Also,
they cannot be compared against the background levels to assess audibility, because L,
represents a long-term average of both quiet and loud moments.

For example, if only asingle snowmobile, with amaximum level of 70 dBA, passed by a
site 100 feet from atrail in an entire hour, the L, for that hour at that site would be about
40 dBA to 45 dBA. If ten 70-dBA snowmobiles passed by instead of one, the L, would
be about 50 dBA to 55 dBA.

The concentration of vehicles during certain periods of the day, discussed above, would
result in amodest increase in the hourly L, during the heavy-use hours, but amuch
greater reduction in L, (possibly to zero) for those hours when very few or any vehicles
would pass by. Concentration of vehicles does not affect the reported average daylong
L values.

Cultural Resour ces
The assessment of impacts to cultural resources followed a three-step process:

1) Determining the area of potential effect of the proposed actions;

2) ldentifying the cultural resources within the area of potential effect that are either listed in
or eligible for listing in the National Register of Historic Places; and

3) Assessing the extent and type of impacts the proposed actions may have upon cultural
resources.

Regulations and policies for cultural resource management underlie the analysis
determinations presented in the consequence discussions. A summary of this direction is
found in Appendix C.

215



CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

Animpact on acultural resource occursif an action has the potential of altering in any
way the characteristics that qualify the resource for inclusion in the National Register. If
a proposed action diminishes the integrity of such characteristics, it is considered to have
an adverse effect. Impacts that may occur subsequent to or at a distance from the
location of a proposed action are also potential impacts of the action, and are considered
indirect effects.

Potential impacts are based on best professional judgment and have been devel oped
through discussions with staff from the NPS, the Wyoming, Montana, and Idaho State
Historic Preservation Offices, the Advisory Council on Historic Preservation, affiliated
American Indian tribes, and representatives of other state and local agencies and
organizations.

This plan will provide state and local agencies and the public with information on the
effects that the alternatives would have on cultural resources. It also describes the ways
in which significant effects, if any, would be mitigated.

Visitor Access and Circulation

Changes in how people access park attractions or resources (that is, the modes of
transportation they use and the activities they pursue) are evaluated. Potential access
changes may occur in aternatives that provide incentive for shiftsin park access from
one entrance station to another or in alternatives that may potentially divert existing
visitors to other areas outside the park units.

In comments on the DEIS, cooperating agencies and others supported the inclusion of use
limitations. Specified use limits were not part of the DEIS. At the same time, they
expressed concern about how displaced snowmoabile use would affect lands adjacent to
the parks. The DEIS included no quantitative predictions about use redistribution,
although it did discuss the subject qualitatively. In response to these comments, the NPS
determined that it needed to provide quantitative scenarios of the resulting use for each
alternative. It should be understood that the NPS cannot predict what will happen.
However, CEQ regulations (40 CFR §1502.22) allow NEPA processes to be completed
despite unavailable data. It allows the construction of reasonably foreseeable impact
scenarios upon which to proceed. Through comments on the DEIS, the NPS feels there
is sufficient demand through comments on the DEIS to engage in this approach.

A scenario is provided that shows a reasonably foreseeable distribution of current usein
each dternative. The scenarios are used for showing impacts on visitor access, and as
inputs for modeling or assessing possible impact on, or risks to, other resources such as
noise, air quality, and water.

Appendix J provides the calculations for each scenario. The basis for redistributing use
isthe current average daily use on each road or motorized trail segment. Where this use
is not available under an alternative, it is considered to be displaced from that location.

Depending on the alternative, a percentage of displaced users are assumed to continue to
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snowmobilein the GY A parks, but distributed to other open gateway road segments.
From visitor use surveys, it is known that a percentage of all winter users go to various
destinationsin YNP. These percentages are applied to the existing and displaced (or
redistributed) use on the open gateway road segments in each aternative. For
aternativesin which no segments are closed to oversnow motorized use, use remains at
levels described in current management.

Figures used in the calculations were derived from the following sources: entrance station
and visitor use statistics from Visitor Services Offices of Y ellowstone and Grand Teton
National Park and the Parkway 1992-1999, interior road segmentsin YNP and GTNP
(Borrie et a. 1997; Littlejohn 1996; Duffield et al. 2000). Table 63 provides definitions
for evaluating potential impacts by duration and extent.

Table 63. Definition of impactsto visitor access and circulation.

Impact Category Definition

Negligible The impact to access is not measurable or perceptible. Trip characteristics or
access to desired destinations are not atered through implementation of the
alternative action.

Minor The impact to access is measurable or perceptible, and islimited to a
relatively small number of winter use visitors desiring access to alocalized
areaor attraction. However, access to the localized area or attraction can be
gained through alternative routes with little disruption of circulation patterns
or loss of winter use opportunities.

Moderate Theimpact to accessis sufficient to cause a shift in circulation patterns and
trip making characteristics requiring a change in the provision of visitor
services at desired destination areas or the shifting of services to other
destination areas within the park units. The change is measurable and
perceptible but does not deny visitors access to specific park attractions.

Major Theimpact to accessis substantial through the elimination of accessto
specific park attractions. Implementation of the alternative action would
cause aloss of accessto many current winter use visitors.

Visitor Experience

This assessment is based on visitor surveys of several different groups of respondents.
The first group includes data from surveys of winter visitors to the parks. The second
group includes surveys that examine the opinions of summer visitors and the local,
regional and national populations at large concerning winter use management. The third
set of surveysincludes information from studies conducted by the states of Montana,
Idaho and Wyoming, and Teton County, Wyoming. Two indicators of impact level were
used in the analysis. First, the availability of the range of winter visitor opportunities was
determined for each alternative. Second, the range of opportunities available under each
alternative was compared with the satisfaction, importance and value that the various
survey respondents place on that particular experience or opportunity. Where the
opinions of different user groups diverge concerning a particular value they are identified
inthe analysis.

Criteriathat are used to gage visitor satisfaction in each aternative are:
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Opportunities for viewing wildlife;

Opportunities for viewing scenery;

The quality of the groomed or ungroomed snow surface;
Safety (the safe behavior of others);

Access to winter activities and experience;
Opportunities for quiet and solitude; and

Clean air.

These indicators of visitor satisfaction were derived from eight primary sources:
Littlgjohn (1996); Friemund (1996); Borrie and Friemund (1997); Borrie et al. (1999),
Davenport (1999); and Duffield et al. (2000a. 2000b, and 2000c). Other winter use
surveys and assessments from Teton County, Wyoming and the states of Wyoming,
Montana and Idaho, and YNP and GTNP were used to vaidate the criteria. Please refer
to the Visitor Experience, Chapter 111 section for more detailed discussion of the survey
dataused inthisanalysis. Table 64 includes definitions for impacts to visitor
experience.

Table 64. Definition of impactsto visitor experience.

Impact Category Definition

Negligible Little noticeable change in visitor experience.

Minor Changes desired experiences but without appreciably limiting or enhancing
critical characteristics of the experience.

Moderate Changes critical characteristics of the desired experience or reduces or
increases the number of participants.

Magjor Eliminates, detracts from or greatly enhances multiple critical
characteristics of the desired experience or greatly reduces or increases
participation.

Neutral An action that will create no change in the defined indicators of visitor
satisfaction or quality of park experience.

Regulations and policies for management of visitor activities underlie the analysis
determinations presented in the consequence discussions. A summary of thisdirectionis
presented in Appendix C.

EFFECTSCOMMON TO ALL ALTERNATIVES

Socioeconomics

Actionsthat affect park visitation levels can impact socioeconomics. If visitor use

capacities different than current use levels are enforced by reservations, permits, or
differential fees, there may be significant impacts on socioeconomics. At thistime,
future visitor use capacity changes, if any, are unknown.

Wildlife

Effects of oversnow motorized sound. Animals may exhibit physiological and
behavioral responses to human-caused noise. Because physiological responses are
difficult to measure in the wild, Moberg (1987) recommended using outcome measures
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such as reproductive success and survivorship as indicators of noise-induced stressin
free-ranging animals. Most effects of sound are mild enough that they are never
detectable as changes in population size or growth (Bowles 1995). Thisfact
demonstrates to the ability of animalsto tolerate unnatural noise. Ungulatesin particular
are especially adaptabl e to predictable, repeated noise and, if good hiding cover is
available, they may show little change in habitat use or home range size (Eckstein et al.
1979; Edge et al. 1985). In general most wildlife species rarely respond with
uncontrolled, panic behaviors to noise that is not associated with danger (Bowles 1995).
Instead, most responses are subtle and short term.

It is the association of sound with danger that apparently dictates the degree of response.
Studies have shown that the range at which animals avoided traffic was about the range
at which they could detect traffic noise (Dorrance et a. 1975; Singer and Beattie 1986;
Gese et a. 1989). Thisfinding suggests that traffic noise was meaningful through its
association with human activity. Repeated exposure without harassment increases
tolerance, thus decreasing response. Of course, at some point, there may be a trade-off
between the energy saving value of habituation and decreased wariness to potential
danger, such as high levels of traffic.

An analysis of the effects of sound on wildlifeisimplicit in the assessment of motorized
use for each alternative. It can be inferred that as the level, location, and type of
motorized use changes, so will the associated effects of motorized sound. An analysis of
how the natural soundscape isimpacted by aternative isincluded in this chapter.

Natural Soundscape

Table 65 presents the computed distances to the limits of audibility of a single pass-by of
each vehicle type in the open and forested terrain conditions for both the “average” and
“quiet” background conditions.

The quieted oversnow vehicles, which were modeled in alternatives B and D, are shown
here for completeness. Likewise, adistinction is made for snowplanes, showing the
existing average pass-by level and the level if al snowplanes were held to the current 86
dB regulated level. Except for those distinctions, the results shown in Table 65 do not
differ among the alternatives because they are associated with single pass-by events. A
vehicle type of “group of 4 snowmobiles’ is included because snowmobiles tend to travel
in groups, which is not so for the other vehicle types.

Because the distances to audibility limits are based on the unique frequency
characteristics of the sound sources, the background environments and the human
auditory system, comparisons of the A-weighted sound levels alone will not lead to an
understanding of differences. For example, the Bombardier snowcoach can be heard at
greater distances than the snowplane, which exhibits significantly higher A-weighted
sound levels. Most of the sound energy from the snowplane at 50 feet isin the mid-and
high frequencies, which become significantly reduced over long distances, whereas most
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of the sound energy from the Bombardier snowcoach isin the lower frequencies, which
are much less attenuated by distance.

Table 65. Distances to limits of audibility for individual vehicle pass-bysin open and for ested
terrain and in average and quiet background conditions.

Maximum Distanceto Limit of Audibility (feet)
Noise ngfay Open Terrain Forested Terrain
Emission Level Average Quiet Average Quiet
Vehicle Type Condition (dBA) |BackgroundBackground Background Background

Automobile Existing 68 2,180 2,330 1,130 1,200
Bus Existing 76 5,520 6,090 2,620 2,860
Snowmobile Existing 74 3,860 4,120 1,990 2,230
Group of 4 snowmobiles Existing 74 each 7,000 7,510 3,340 3,790
Bombardier Snowcoach Existing 75 8,560 9,690 3,860 4,230
4-Track Conversion Van SC | Existing 69 2,030 2,200 1,110 1,210
Snowplane Existing 90 6,680 7,340 3,010 3,200
Snowmobile Quieted - 70 70 2,690 2,860 1,450 1,620
Group of 4 snowmobiles Quieted- 70| 70 each 4,730 5,060 2,370 2,670
Bombardier Snowcoach Quieted - 70 70 5,440 6,160 2,540 2,780
4-Track Conversion Van SC | Quieted - 70 69 2,030 2,200 1,110 1,210
Snowplane Regulated 86 86 4,550 4,950 2,190 2,320
Snowmobile Quieted - 60 60 2,150 2,260 1,160 1,290
Group of 4 snowmobiles Quieted- 60| 60 each 3,790 3,990 1,920 2,150
Bombardier Snowcoach Quieted - 60 60 3,840 4,300 1,840 1,990
4-Track Conversion Van SC | Quieted - 60 60 1,240 1,340 720 790

These distances were used to compute impacted acreage by road segment for three
categories of audibility: 1) audible any amount of time (“audible at all”); 2) audible for
10% of the time or more; and 3) audible for 50% of the time or more. See Appendix M
for details on the approach: tables are presented for each aternative in the discussions of

effects by aternative.

In those tables, the road segment from Moran Junction to the South Entrance of GTNP
contributes the greatest to the total acreage values for all three audibility categories. For
each alternative, amounts that remain almost constant for al of the alternatives. This
plowed road, which is mostly along open terrain, carries agreat deal of wheeled-vehicle
traffic either passing through the park on US 26 or destined for Jackson Hole Airport or
park officesin Moose and Beaver Creek. This road segment also carries asmaller
amount of alternative-specific traffic destined for Flagg Ranch, Colter Bay, Teton Park
Road and ski trailheads in GTNP.

Another major contributor to the “audible at al” acreage and, to alesser extent, “audible
10% or more” isthe plowed road segment from Mammoth to the Y NP Northeast
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Entrance, by far the longest of the modeled segments. Its contribution to the acreage
amounts also remains virtually unchanged across al of the aternatives.

Visitor Experience

Visitors who have physical disabilities would have improved access under all aternatives
as winter access action plans are implemented and barriersto facilities and programs are
removed. All facilities, such as warming huts, mass transit or snowmoabile staging areas
and restrooms, proposed for construction or reconstruction, would comply with all

federal and NPS accessibility requirements.

MITIGATION COMMON TO ALL ALTERNATIVES

Water Resources Mitigation
Best management practices would be used during the construction, reconstruction, or
winter plowing of trails and roads to prevent unnecessary vegetation removal, erosion, and
sedimentation.

New sanitary facilities would be constructed in locations using advanced technol ogies that
would protect water resources.

Separate winter-motorized trails from drainages to mitigate the routing of snowpack
contaminants into surface water.

Any new or reconstructed winter use sanitary facilities would be constructed in locations
and with advanced technologies that would protect water resources.

A focused monitoring program would reduce the uncertainty of impacts from oversnow
vehicles, and if necessary indicate best management practices that might be implemented.

Wildlife, Including Federally Protected Species and Species of Special

Con cern
All area closures to protect sensitive resources would be enforced through regular patrols
by NPS personnel.

Monitoring of eagle populationsto identify and protect nests would continue. The park
would continue to support the objectives of the Greater Y ellowstone Bald Eagle
Management Plan.

Monitoring of wolf populations would continue.

Lynx surveys would occur to document the distribution and abundance of lynx in the parks,
and the parks will abide by the recommendations of the Lynx Conservation Assessment
Strategy. The presence of other carnivores will be documented.

Monitoring of grizzly bear populations would continue in accordance with the Interagency
Grizzly Bear Management Guidelines and the parks' bear management plans.

Monitoring and protection of trumpeter swan habitats and nests would continue, including
the closure of nest sites, when warranted, to public access from February 1 to September
15.

Monitoring of potential or known winter use conflicts would result in area closures if
necessary to protect wildlife habitat.

Cultural Resour ces
Should the discovery of human remains, funerary Ob] ects, sacred Obj ects, or objects of
cultural patrimony occur during construction, provisions outlined in the Native American
Graves Protection and Repatriation Act of 1990 (25 USC 3001) would be followed.
Trails and trailheads would be sited to avoid adversely impacting known cultural resources,
including potential cultural landscapes. In addition the use of natural materials and colors
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for all permanent signs erected would allow the signs to blend into their surroundings.

IMPACTSOF IMPLEMENTING ALTERNATIVE A — NO ACTION

Effects on the Socioeconomic Environment

Regional Economy. In 1996, the states of Montana, Idaho, and Wyoming had a
combined total economic output of about $109.5 billion and total full- and part-time
employment of about 1.5 million jobs. The much smaller five-county GY A in 1996 had
atotal economic output of $5.7 billion and total employment of 97,000 jobs.

The no action alternative would not impose any management changes on winter usein
the parks that would restrict or change winter visitation from its current level and trends.

Minority and L ow-Income Populations. Currently, about 11.9% of winter visitorsto
the GY A report annual household incomes below $25,000. Thisfigureis substantialy
higher for winter recreationists who live within the GY A (25.1%), and lower for visitors
from outside the three-state area (5.2%). The racial composition of winter visitorsisvery
homogeneous with 99% of respondents classifying themselves as white.

Under the no action aternative the current distribution of income and racial composition
could be expected to remain unchanged.

Social Values. The general public has strongly held and divergent values and opinions
on public policy issues concerning winter management of YNP and GTNP. Respondents
to the 1999 winter visitor survey reported overall support for continued mechanized
winter accessto YNP. About 67% of respondents to the survey either agreed or strongly
agreed with the statement “visitors should have the opportunity to have mechanized
winter accessto YNP.” Over 61% of respondents also agreed with the statement “1 am
concerned about the possible disturbance of Y NP wildlife in the winter.”

Continuation of the current policies under the no action alternative would be in concert
with the majority support by current winter users for continued winter mechanized
access. On the other hand, as discussed in the chapter on the Affected Environment, the
existing winter access policy is not preferred by the public in the region or the nation.

Nonmarket Values. Impacts on benefits that visitors and others derive from Y NP and
the GY A would result from any changesin park visitation levels, and the quality and
extent of changesin park management. The average nonmarket willingness to pay for a
winter trip to the national parks within the GY A is $91 per person.

Under the no action aternative, there would be no expected changes in park visitation
levels resulting from any NPS management changes. Therefore, no management-related
change in aggregate nonmarket values would be expected to occur.
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Conclusion
The no action alternative would continue current policiesin place within the GY A parks.
No policy-related impacts on socioeconomics would result.

Effectson Air Quality and Public Health

Under aternative A winter use activities would continue at alevel similar to current
conditions. Asnoted in Chapter I11, anumber of studies have been conducted in recent
yearsto characterize air quality on high snowmobile use days. Also, short-term air
quality analyses were performed by means of atmospheric dispersion modeling for
carbon monoxide (CO) and particulate matter (PM,,) to assess the relative impacts of the
winter use aternatives, including alternative A, on ambient air quality in the GYA.
Table 13, Table 14, and Table 15 summarize the results of CO modeling for six locations
in the three parks for alternative A. Table 66 and Table 67 show the predicted maximum
1-hour average CO concentrations and the cal culated maximum 8-hour average CO
concentrations, respectively. The percent contribution of each vehicle type to the
maximum CO concentrations also is provided in Table 68 for the six locations. As noted
in the Methodol ogies section, the maximum concentrations are based on a peak morning
hour of a high use winter day, which typically occurs during President’ s Day weekend in
February.

Table 66. Maximum 1-hour average CO concentrationsfor alternative A.

1-hr Maximum 1-hr Maximum Change Relative
L ocation Concentration Concentration to Alternative A
(w/o Background) | (w/background) (w/o Background)
(ppm) (ppm) (%)
West Y ellowstone Entrance 29.20 32.20 N.A.
West Entrance to Madison Roadway 11.80 14.80
Old Faithful Staging Area | 1.29 | 429 |
Flagg Ranch Staging Area ‘ 172 ‘ 4,72 ‘
Flagg Ranch to Colter Bay Roadway ‘ 1.10 ‘ 4.10 ‘
Mammoth to NE Entrance Roadway ‘ 0.30 ‘ 3.30 ‘
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Table 67. Maximum 8-hour average CO concentrationsfor alternative A.

8-hr M aximlum 8-hr Maxim'um Rgzmgeto
e | Gmeatin | taratver
(ppm) (Ppm) o BeCesround)
West Y ellowstone Entrance 13.74** 15.15*%* N.A.
West Entrance to Madison Roadway 5.55%* 6.96**
Old Faithful Staging Area 0.21 1.62
Flagg Ranch Staging Area 0.29 1.69
Flagg Ranch to Colter Bay Roadway 0.52** 1.93**
Mammoth to NE Entrance Roadway 0.14** 1.55**

** Estimated from the modeled maximum 1-hour average concentration based on the persistence formula
C,, = Cy* (t1/t2)10.365 (Cooper and Alley 1990).

Asnoted in Table 66 CO levels are highest at the West Entrance and aong the West
Entrance to Madison road, where relatively large numbers of snowmobiles operate in
relatively small geographic areas. Although the maximum West Entrance 1-hour average
concentration is larger than the Montana 1-hour ambient air quality standard of 23.0 ppm
and the 8-hour average CO concentration is larger than the federal ambient air quality
standards of 9.0 ppm, this does not indicate that violations of the standards are predicted.
Violations of the standards are based on the second highest CO concentration measured,
while the model provides only the highest value. Although there are relatively large
numbers of snowmobiles at the two staging areas, modeled CO concentrations are
relatively low since the machines are spread out over awider area. Finaly, the
Mammoth to Northeast Entrance roadway exhibits the lowest CO concentrations.
Coincidentally, no snowmobiles or snowcoaches operate along this roadway.

Table 68. Vehicle contribution to CO concentrationsfor alternative A.

Contribution (%)

L ocation SM SC AM LT HT B SV
West Y ellowstone Entrance 97.9 20 0 0 0.1 0 0
West Entrance to Madison Roadway 98.6 14 0 0 0 0 0
Old Faithful Staging Area 98.1 19 0 0 0.1 0 0
Flagg Ranch Staging Area 72.2 12 79 158 | 01 0.1 2.7
Flagg Ranch to Colter Bay Roadway 49.8 0 12.8 318 | 03 0.2 51
Mammoth to NE Entrance Roadway 0 0 26.5 66.9 | 05 0 6.1

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle

van.

Table 69 and Table 70 provide corresponding model results for PM,, for the same
locations and conditions as those for CO. Like CO levels, predicted PM,, concentrations
are highest at the West Entrance. However, violations of the state and federal ambient air
quality standards of 150ug/m3 are not predicted by the 24-hour maximum predicted

concentrations.
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Table 69. Maximum 24-hour average PM,, concentrationsfor alternative A.

Change
24-hr Maximum 24-hr Maximum Relativeto
Concentration Concentration Alternative A
(w/o Background) (w/Background) | (w/o Background)
L ocation (Mg/m3) (ug/m3) (%)
West Y ellowstone Entrance 45.19** 68.19 N.A.
West Entrance to Madison Roadway 10.74** 33.74
Old Faithful Staging Area 0.64 5.64
Flagg Ranch Staging Area 0.63 5.63
Flagg Ranch to Colter Bay Roadway 0.95** 5.95
Mammoth to NE Entrance Roadway 0.32** 5.32

** Egtimated from the modeled maximum 1-hour average concentration based on the persistence formula

C,, = Cy*(t1/t2)"0.365 (Cooper and

Alley 1990).

Table 70. Vehicle contribution to PM ,, concentrations for alternative A.

Contribution (%)

L ocation SM SC AM LT HT B S\
West Y ellowstone Entrance 99.3 0.2 0 0 0.5 0 0
West Entrance to Madison Roadway | 97.6 11 0 0 13 0 0
Old Faithful Staging Area 99.8 0 0 0 0.2 0 0
Flagg Ranch Staging Area 99.3 0 0 0 04 0.3 0
Flagg Ranch to Colter Bay Roadway | 45.4 0 10.2 20.9 131 7.1 34
Mammoth to NE Entrance Roadway 0 0 225 46.6 26.7 0 4.2

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle

van.

Visibility

The visibility assessment indicates that under this alternative, vehicular emissions would
cause localized, perceptible, visibility impairment near the West Entrance and in the area
around Old Faithful and Flagg Ranch. The emissions along heavily used roadway
segments would also lead to localized, perceptible, visibility impairment under certain

viewing conditions.

Conclusion

Based on previous studies and the results of air dispersion modeling conducted for this
analysis, short-term, adverse impacts at the West Entrance would continue at times,
during high winter use days. In Y NP the effects of wintertime wheeled-vehicle use on air
quality would continue to be negligible due to the limited number of automobiles and
buses operating in the park during the wintertime. Under this alternative, Y NP would
continue to use bio-based fuels and lubricants in the park. Since the use of these products
produces fewer emissions than other types of fuels and lubricants, a minor reduction in
impactsto air quality and public health would be expected.

225




CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

Effects on Public Safety

Current public safety conditions for visitors and employeesin all three park units are
identified in the Affected Environment section of this document. Under the no action
alternative motor vehicle accident rates (both snowmobile and wheeled) would continue
to increase as visitation in the three park areasincreases. Accidents on the Continental
Divide Snowmobile Trail (CDST) would continue to occur, although infrequently (1
occurred in 1999). Because of the shared automobile/snowmobile travel corridor, safety
on this route would remain a concern. The poor condition of some groomed routes
would also continue to be a safety concern, particularly on the heavily used section from
the West Entrance to Madison Junction and south to Old Faithful.

Avalanche control activities would continue on YNP' s East Entrance road, at the Talus
Slope and Washburn Hot Springs (spring only) and in GTNP.

Information on snowmobile safety would continue to be provided by I1SSA; however, the
average first-time visitor would have limited access to snowmobile safety information in
the parks.

Conclusion

Alternative A would result in minor adverse impactsto visitor safety along the road from
West Y ellowstone to Old Faithful, and the CDST, and negligible adverse impacts on less
heavily traveled routes. These impacts would directly affect employees and visitors.

Safety concerns for the 3% of winter visitors who utilize the East Entrance will be minor
to moderate and adverse. For employees who conduct avalanche control on Sylvan Pass
(and other areas) impacts will continue to be minor to moderate and adverse.

Effects on Geothermal Features

Adverse impacts can occur to geothermal features when visitors have unregulated access
to geothermal basins. Park visitors can alter or damage geothermal resources by
traveling off trail or throwing objectsinto features. Under alternative A, minor adverse
impacts to geothermal resources in both front country and backcountry areas would
continue. Some actions, such as throwing objects into the features that block the flow of
water, would have major adverse impacts on individual resources. Because of the length
of timeit takes for this sensitive resource to recover, most impacts would be long term.
Currently park personnel educate visitors and mark trails to mitigate adverse impacts on
geothermal resources.

The 1990 plan approved the construction of awarming hut at Norris Geyser Basin. The
addition of awarming hut would increase winter visitor use in this geothermal basin.
Increased visitation would have direct minor adverse effects on geothermal features.

Conclusion

Minor adverse long-term impacts to geothermal features located along groomed roads,
around destination areas, and in the backcountry would continue. Degradation to thermal
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features located in the Norris Geyser Basin would increase slightly when the warming
hut is built.

Effectson Water and Aquatic Resour ces

Pollutants that are emitted into the air are deposited on the ground or in the snowpack
where they either volatilize, percolate into soil materials, or remain stored in snow.
Pollutants that persistent in snowpacks or in soil materials can be washed into drainages
with snowmelt, or move through the soil into nearby surface water sources, or into
groundwater storage over time. Due to geology and topography, the most likely potential
pathway for pollutants in the three park units is from snowpack into surface water with
snowmelt, or into shallow groundwater reservoirs that enter surface drainages during late
summer and early fall.®* Pollutants present in surface waters are available for uptake by
aguatic resources such as vegetation, fish, amphibians, or others who ingest the affected
water. Pollutantsthat persist over time in the environment can be washed beyond the
source of impact, eventually to settle in sediments or other traps, or they can be trapped
fairly close to the source in wetland vegetation, bottom sediments, or by instream
structures (such as dams and wiers).

The following assessment focuses on sources of pollution, and potentia pollutants,
relating to winter use — combustion products from motorized vehicles (see air resources)
—and their impacts on 1) water quality, and 2) water dependent or aquatic resources. The
discussion frames potential effects while the conclusion expresses afinal analysis of
impact on the three park units.

Water Quality

Many different chemical compounds enter the environment from snowmobile emissions
but benzene, toluene, ethylbenzene, and xylenes (collectively known as BTEX); methyl
tertiary butyl ether (MTBE); and polycyclic aromatic hydrocarbons (PAHS) are widely
recognized as the most toxic of the organic compounds. At least two inorganic
compounds of potential concern, sulfate and ammonium, are also found in snowmobile
emissions (Hagemann and VanMouwerik 1999).

Information is available on issues related to emissions from personal watercraft (PWC)
that have 2-stroke engines and use fuel mixtures similar to those used in most
snowmobiles. CO and PM emissions from snowmobiles would be different from those
produced by PWC because of the colder operating temperatures and differencesin the
exhaust systems. Reports by VanMouwerik and Hagemann (1999) and Hagemann and
VanMouwerik (1999) are the primary source of the following information.

31 Some people who commented on the draft EIS pointed out that the discussions of air and water seemed to
be confused. These sections are rewritten in the Final EIS. NPS wishesto make clear that thereis a strong
relationship between airborne pollutants and water quality. A number of monitoring sites exist in the GY A
and in many places throughout the United States to monitor acid deposition on the ground from ambient air
pollution. The strict protocol for locating such sites in snow-dominated climates includes avoiding areas used
by snowmobiles or other motorized vehicles.
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Studies on emissions from PWC indicate that MTBE and PAHSs are the two contaminants
most likely to degrade water quality from snowmobile emissions. These contaminants
are more likely than others to be found in water primarily due to their persistence in the
environment.

The contamination of lakes and reservoirs with MTBE and PAHSs has been documented
where 2-stroke PWC and outboard motors are used (Metropolitan Water District of
Southern California 1998; Reuter et al. 1998; Mastran et al. 1994; Oris et al. 1998).
Recreational use of these watercraft has been identified as a primary cause of this
contamination. Because water quality degradation has been documented in association
with 2-stroke motor usage, it follows that water quality adjacent to areas of high
snowmobile use also could be degraded by MTBE and PAH.

It is not known whether or how much fuel used by oversnow vehiclesin GTNP and YNP
has MTBE additives, however, MTBEs are not currently perceived to be an issue for the
parks. MTBEs are not used in fuels sold in Montana (Haines, pers. com., 2000).
Wyoming DEQ has no knowledge regarding whether or not MTBE isused in fuels
within the State of Wyoming (Potter, pers. com., 2000), however if itis, it would
probably be the result of acquiring fuels from refineriesin areas where it is used, such as
Colorado. Some fuelsin Idaho, particularly those obtained from refineries near Salt Lake
City, Utah do contain MTBES; however, EPA has proposed a rulemaking to require the
nationwide elimination of MTBE as afuel additive by the year 2003 (Viswanathan, pers.
com., 2000).

Deposition of airborne PAHs onto the ground is a commonly accepted phenomenon, and
deposition of PAHs in areas of high snowmobile use is expected. PAHs may also be
imparted to snowpack from the injection of tail pipe emissionsinto deep snow. Losses of
PAHs from the snowpack are minimal since degradation processes such as photo-
oxidation and volatilization do not occur or are severely impeded (Boom and Marsalek
1988). Studies have measured PAHSs in snow from nearby automobile pollution and other
point sources (Ettala et d. 1986; Viskari et a. 1997; Gjessing e a. 1984). PAHsfrom
nearby automobile pollution have also been found in surface water (Gjessing et al. 1984). In
the St. Lawrence River in Canada, springtime concentrations of PAHs were “most likely
caused by snowmelt” from nearby urban, rural, and industrial areas (Pham et al. 1993).
Atmospheric PAHSs deposited onto snow also were found in akarst groundwater system
during and after snowmelt (Simmleit and Herrmann 1986). The PAHs documented in
these studies are found in snowmobile emissions.

PAH molecules preferentially bind to organic matter in soil. One study found “an
essential part of the PAHS’ in snowmelt drainage off of a highway to be retained in the
soil surface layer (Gjessing et al. 1984). However, the amount of PAH-contaminated
meltwater that will pass over soil is difficult to predict. Some deposition will occur
directly onto snow-covered bodies of water. PAH-contaminated soil particles could also
be carried with runoff meltwater into nearby water bodies whereby PAHs could
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contaminate water bodies by transferring from the soil particlesto the water or by
accumulating as sediment. Some expect the possible effects of PAH-contaminated
sediments to be a more serious, but currently less understood, risk to aquatic life than
PAH-contaminated water. Finally, PAHs could also be transported to surface water
bodies via overland flow during a rain-on-snow event.

BTEX are quite volatile and do not tend to bind to soil or sediment particles (Irwin et al.
1998). Volatilization rates from snow are not reported in the literature but are expected
to be similar to those from water and soil surfaces that vary widely, ranging from less
than one minute to afew weeks. Most values reported fall within the range of afew
hoursto afew days (Irwin et al. 1998). Given this, BTEX compounds are expected to
mostly evaporate before the spring melt arrives. However, it may a so be possible that
BTEX emitted onto the snow from one snowmobile could become packed into the snow
by snowmobiles following immediately behind it, in effect trapping these compoundsin
the snowpack until the spring melt. If thiswere the case, the amount of BTEX entering
an adjacent receiving water will be determined largely by volatilization processes during
the spring melt and the time and pathway taken to reach the water. This needs further
study. Where snowmobiles are operated directly over frozen bodies of water, the
chances of BTEX and other snowmobile contaminants entering the water are greater.

Sulfate in the snowpack associated with snowmobile use would be mobilized with the
onset of snowmelt (Ingersoll 1999; Ingersoll et al. 1997). Once sulfate reaches
groundwater or surface water, acidification is possible in alpine areas where buffering
potential islow because of thin soils and exposed rock (Corn and Vertucci 1992). Pulses
of acidity have been observed during spring snowmelt in lakes in the Rocky Mountains
(Corn and Vertucci 1992) and in southern Norway (Hagen and Langeland 1973). Water
bodies in the Rocky Mountains are thought to be influenced by point sources of
atmospheric pollution (Corn and Vertucci 1992; Ingersoll et al. 1997). Nearby lakeson
the Bridger-Teton and Shoshone National Forests, for example, are the most highly
susceptible lakes in the nation to acidification.

Aquatic Resources

According to EPA's Office of Mobile Sources, about 30% of the U.S. gasoline supply
currently contains oxygenates such as MTBE to improve air quality. These oxygenates
enhance octane level, increase burning efficiency, and reduce the emission of
atmospheric pollutants. MTBE is a suspected carcinogen (California EPA 1999b). There
is little known about the risk to aquatic organisms from MTBE, however one of the most
thorough studies to date found that thereis little toxicity of MTBE to aquatic organisms
(Johnson 1998). The study found that adverse effects on rainbow trout are not expected
until concentrations of MTBE in the water column reach 4,600 to 4,700 pg/L. These
levels are much greater than the human health standards for MTBE in drinking water
supplies. Green algae have the lowest tolerance to MTBE but, according to this study,
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the results “indicate that there islow potential for adverse ecological effects from levels
of MTBE currently in surface waters.”

These studies indicate that the emission of MTBE from motor vehicles and incidental
spillage have the potential to contaminate water. This contamination is most acute in
lakes from the use of PWC whereit is at levelsthat could pose arisk to human health.
However, because no sampling has been conducted in the areas of snowmobile use, there
is no evidence to conclude for certain that MTBE is present or, if present, if itisin
concentrations that would pose arisk to humans and aquatic organisms that consume or
contact water. The presence of MTBE and its potential risk in areas of snowmobile use
can only be determined through snow- and water-sampling studies.

PAHSs (polycyclic aromatic hydrocarbons), which are found in snowmobile emissions
(White and Carroll 1998) are known carcinogens and are toxic to aguatic life. PAH
concentrations dangerous to human health are very low. The lowest water quality
standards for individual carcinogenic PAHs for the consumption of fish from a PAH-
contaminated water body is 49 ng/L (parts per trillion), and for the consumption of both
fish and drinking water it is even lower at 4.4 ng/L (U.S. EPA 1998b).

PAHs have also been found to be toxic to aquatic life at very low concentrations due to
their phototoxic effects (Oris et al. 1998). PAH concentrations of 5-70 ng/L were toxic
to aquatic life, and cal culated no-observed-effect-concentrations (NOEC) for PAHs were
only 3ng/L, 7 ng/L, and 9 ng/L for zooplankton reproduction, zooplankton survival, and
fish growth, respectively (Oriset al. 1998). Another recent study, based on toxicity tests,
suggests awater quality standard for total PAHs of only 10 ng/L. Thisincludes a safety
factor of about 100 times (Heintz et al. 1999). Levelsof PAHsin excess of human health
standards and levels that could harm aquatic life have been found in lakes and reservoirs
where 2-stroke engines are used (VanMouwerik and Hagemann 1999).

Adams (1975), found hydrocarbons in water and fish tissue as a result of snowmobile use
on afrozen pond surface in Maine. Though PAHs were not specifically measured, itis
quite possible they were part of the hydrocarbons found. Hydrocarbon concentrations
before and after the winter snowmobiling season increased from non-detect to 10 parts
per million ppm in water, and from non-detect to 1 ppm in fish tissue. These increases
were attributed to snowmobile emissions.

Referenced studies show that the emissions of PAHS from motorboats can contaminate
water and that PAHs from motor vehicles can contaminate snow. The PAHs from
motorboat pollution have been found at levels that pose arisk to aguatic life and human
health. However, because no sampling for PAHs has been conducted in the areas of
snowmobile use, it is not known whether they are present or, if present, if they arein
concentrations that would pose arisk to humans and aquatic organisms that consume or
contact water. Snow and water sampling studies are needed to determine the presence of
PAHSs and their potential risk in areas of snowmobile use.
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BTEX (benzene, toluene, ethylbenzene, and xylenes) are much less persistent and
thought to be less of awater quality concern than PAHs, however preliminary and
extremely limited sampling in YNP found low levels of toluene in snowmelt waters
(Ingersoll 199). Additional monitoring and analyses are needed to verify those findings.
BTEX was a so detected in the waters of Lake Tahoe, California; however,
concentrations were over 1,000 times lower than aquatic life protection levels, even
during periods of high motorboat (including PWC) activity (Allen et a. 1998).

No water sampling for sulfate has been conducted in the areas of snowmobile use;
therefore, it is not known if acidification is occurring. The presence of sulfate or
acidified waters and the potential for aguatic risk in areas of snowmabile use can only be
determined through snow- and water-sampling studies. During snowmelt intervals, the
rapid decreases in pH may pose arisk to amphibian embryosin breeding habitatsin the
Rocky Mountains (Corn and Vertucci 1992).

Ammonium has also been found in snowpack in association with snowmobile use
(Ingersoll et al. 1997). In snow, it has been found to remain unchanged as ammonium
(USGS, Campbell, pers. com., 1999). It isthought to dissolve into meltwater where it
remainsintact until it passes over soil or enters an oxygenated water body; at this point it
can be used by terrestrial flora or be converted to nitrate in soil or in the receiving water.
This could contribute to acidification, a decrease in dissolved oxygen, and eutrophication
of recelving waters (USGS, Campbell and Mueller, pers. com., 1999).

The potential effects summarized from the literature, above, are circumstantial, and point
to concerns about winter use. Specific to YNP, Ingersoll (1999) and Ingersoll et al.
(1997) found that concentrations of ammonium, sulfate, benzene, and toluene were
positively correlated with oversnow traffic in YNP. Where more snowmobile traffic
occurred near West Y ellowstone, and Old Faithful, higher concentrations of the
pollutants were detected. At the lower-traffic locations near Lewis Lake Divide and
Sylvan Lake, lower concentrations were found. At the higher snowmobile-use locations,
in-road sampl es were substantially more concentrated than off-road samples.
Concentrations of anmonium and sulfate at the sites in the snowpacked roadways
between West Y ellowstone and Old Faithful were greater than those observed at any of
the 50 to 60 other snowpack-sampling sites in the Rocky Mountain region. Results
indicate that snowmobile use along the routes originating at the South and East Entrances
may not be substantially affecting atmospheric deposition of ammonium, sulfate, and
hydrocarbons relating to gasoline combustion. Sample concentrations in snow collected
adistance of 50 meters or more off-road were similar to many lower, background levels
around Y NP where minimal snowmobile use (if any) occurs.

Ingersoll (1999) concludes, from the analysis of five of the six snow sampling sites, that
elevated emission levelsin snow along highway corridors generally are dispersed into
surrounding watersheds at concentrations below levels likely to threaten human or
ecosystem health. Localized, episodic acidification of aguatic ecosystemsin these high
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snowmobile traffic areas may be possible but verification will require more detailed
chemical analyses.

Given the possihility of impacts, it is appropriate as a guide to future monitoring to assess
risks. The methods section for water and aguatic resources explains the risk analysis.
Risk is predicated on pollutants sources (emissions), types of pollutants (toxicity and
persistence), amounts of pollutants, and proximity of the source to water. Sources
include emissions from oversnow vehicles and toxic and persistent pollutants (see Air
Quality methods and alternative analyses). Quantities of pollution are indexed to the
number of oversnow vehicle miles traveled along a segment, and segments are ranked
according to their proximity to surface water (and wetlands).

For the existing condition, the relative risks are conveyed in Table 71.

Five road segments totaling about 22% of the current oversnow route milesin YNP,
GTNP, and the Parkway (Madison to Norris, Canyon Village to Fishing Bridge, Madison
to Old Faithful, Grassy Lake Road, and Colter Bay to Moran Junction) are defined asa
“high” risk because more than 76% of each road segment iswithin 100 meters of rivers,
lakes, or other waters, thereby posing a higher potential or risk of pollutants entering
surface and subsurface waters.
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Table 71%. Relative risks considering current over snow motorized use.

, Impact: Daily Vehicle Miles Traveled Along
Risk + the Segment*

Road Segment Rating SM SC
Mammoth to Northeast Entrance | Medium 0 0
Mammoth to Norris Medium 641 69
West Entrance to Madison Medium 7759 127
Madison to Norris High 3458 73
Norristo Canyon Village Low 2214 47
Canyon Villageto Fishing Bridge | High 2370 50
Fishing Bridge to East Entrance Medium 983 0
Fishing Bridge to West Thumb Medium 2627 55
Madison to Old Faithful High 7818 165
Old Faithful to West Thumb Medium 3560 73
West Thumb to Flagg Ranch Medium 4219 103
Grassy Lake Road High 184 0
Flagg Ranch to Colter Bay Low 379 0
Colter Bay to Moran Junction High 248 0
Moran Junction to East Entrance | Medium 49 0
Moran Junction to South Entrance | Low 0 0
Teton Park Road Low 156 0
Moose-Wilson Road Low 6 0
Antelope Flats Snowmobile Route | Low 0 0

Seven road segments totaling about 32% of the current oversnow routes (Mammoth to
Norris, West Entrance to Madison, Fishing Bridge to East Entrance, Fishing Bridge to
West Thumb, Old Faithful to West Thumb, West Thumb to Flagg Ranch, and Moran
Junction to East Entrance) are defined as a“medium” risk because 51% to 75% of each
road segment iswithin 100 meters of surface water or wetlands.

Four road segments totaling about 7% of the current oversnow routes (Norris to Canyon,
Flagg Ranch to Colter Bay, Teton Park Road, and M oose-Wilson Road) are defined as
posing a“low” risk because less than 50% of each road segment is within 100 meters of
surface water or wetlands.

%% 3SM = Snowmobile, SC = Snowcoach; Vehicle-miles derived from visitor use scenarios shown in
Appendix J. The source of pollutants is emissions from snowmobiles, which produce (conservatively) 10
times as many emissions per mile as most wheeled vehicles. Single snowcoaches produce less emissions
then single snowmabiles.

+High = within 100 meters of rivers, lakes, or other waters for asignificant portion (76% to 100%) of the
road segment; Medium = within 100 meters of rivers, lakes, other waters, or wetlands for a moderate portion
(51% to 75%) of the road segment; and Low= risk segments are within 100 meters of rivers, lakes, or other
waters less than 50% of the road segment.
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Three road segments (Mammoth to Northeast, Moran Junction to South Entrance, and
Antelope Flats Snowmobile Route) currently have no snowmobile traffic and therefore
have no impacts from snowmobile emissions.

Based on the literature summarized above, the use of snowmobiles and snowplanes
directly on the surface of Jackson Lakeislikely causing the direct deposition of
hydrocarbons, MTBES, and PAHs into lake water with ice and snowmelt. This hasthe
potential for amoderate to high adverse impact, as defined, although the effects of use to
date have not been measured.

Conclusion

Deposition into snowpack would continue to occur from 2-stroke engine emissions along
groomed park roadsin YNP and GTNP. The effect of this deposition on water quality is
undetermined but there is currently no evidence of measurable changes in water quality
or effects on aquatic resources. Elevated emission levelsin snow along highway
corridors generally are dispersed into surrounding watersheds at concentrations below
levelslikely to threaten human or ecosystem health. Localized, episodic acidification of
aguatic ecosystems in these high snowmobile traffic areas may be possible but
verification will require more detailed chemical analyses.

Accumulations of pollutants in aguatic systems may have as yet unmeasured adverse
impacts on wetlands and aquatic resources downstream from high-risk road segments.
Continued oversnow vehicle use at current levelsinvolves localized high risk to surface
water quality along 22% of the road segments in the three park units. Snowmobile and
snowplane use on Jackson Lake would continue the risk of moderate to major adverse
impacts on water quality in the lake. The continued use of bio-based fuels by the park
service and the availability of fuelsin gateway communities may result in a minor
decrease in pollutant deposition into snow, but could significantly reduce the persistence
of emission products in aquatic systems.

Effectson Wildlife

General Effects

Winter recreation activities take place during the season when animals are stressed by
climate and food shortages. Disturbance or harassment of wildlife during this sensitive
time can have a negative effect on individual animals and, in some cases, populations as
awhole (Moen et a. 1982). The most critical times for wildlife involve cold weather,
late pregnancy, and other times when animals are in a state of negative energy balance
(Geist 1978). The consegquences of human-caused wildlife disturbance include: elevation
of heart rate and metabolism; flight; displacement from habitats; reduced reproduction;
increased susceptibility to predation; and diminished health as a result of increased
energy costs (Moen et al. 1982; Geist 1978; Cassier et a. 1992; Picton 1999; Aune
1981). Thus, although animals may appear unaffected by human activities (Aune 1981),
adverse effects may nonetheless be occurring. In YNP s Madison, Firehole, and Gibbon
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River valeys, Aune (1981) reported that wildlife developed crepuscular patternsin
response to winter recreation activity, were displaced from trailsides, and that their
movements were inhibited by traffic and snow berms created by plowing and grooming
operations.

Ream (1980) reviewed 232 publications on the impacts of recreation on wildlife, and
concluded that in general living near small numbers of nonaggressive humans did not
significantly impact wild animals. Recreationists, however, because of their numbers and
sometimes inappropriate behavior, were causing severe impacts because of harassment
and the habituation of particular species.

Ungulates

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel into areas that would normally be inaccessible due
to deep snow. Under alternative A, YNP maintains 184 miles of groomed motorized
roads and 37 miles of groomed nonmotorized trails. GTNP (including the Parkway)
maintains 36 miles of groomed motorized surfaces.

Asdescribed in Chapter 111, biologists agree that bison use groomed roads in winter to
travel to different foraging areas, but disagree as to the extent that they use roads or how
this use affects population dynamics (Meagher 1993; Meagher et al. 1994; Bjornlie and
Garrot 1998; Cheville et al. 1998; Kurz 1998; NPS 1998). A three-year monitoring
project (Kurz et al. 2000) and another research project (Bjornlie 2000) showed that only a
relatively small proportion of bison activity® involved the use of groomed roads
(Bjornlie and Garrot 1998; Kurz 1998; Kurz et a. 2000; Bjornlie 2000). The amount of
use varied by year, and may be related to snow depth and population size. Furthermore,
bison use of roads was negatively correlated with road grooming, with peak periods of
road use occurring before and after the winter use season (Bjornlie 2000). Data also
indicated that bison were not using the groomed road surface for major shiftsin
distribution (Bjornlie and Garrot 1998; Bjornlie 2000). Instead, the vast majority of
bison were described as traveling primarily along established game trails, geothermal
areas, and river corridors.

On the other hand, long-term studies of bison population dynamics, distribution, and
movements suggest that groomed roads have provided bison with increased access to
foraging areas, and have facilitated population expansion and shifts in distribution
(Meagher 1989; Meagher 1993; Meagher et a. 1994; Meagher 1998). Using the
groomed roads to travel to existing and new foraging habitats reduces the energy costs
relative to traveling through deep snow. Bison use of winter roads may have changed the
energetics of bison ecology by facilitating shiftsin the distribution of wintering groups

33 An average of 7.6% of bison observations in the Hayden Valley study areawere on the road during the

winters of 1997-98, 1998-99, and 1999-2000 (Kurz et a. 2000). Bjornlie (2000) reported use of groomed
roads to account for 17% of all observed travel in the Madison-Gibbon-Firehole area during the winters of
1997-98 and 1998-99.
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within the Y NP population, increasing the overall abundance of bison in the park, and
leading to the dispersal of bison into new habitats within and outside Y NP (Meagher
1993; Meagher et a. 1994).

In recent years, anumber of bison have traveled from the preferred thermal habitatsin
the north central portion of Y NP to other areas of winter range within and outside of park
boundaries. Along the northern portion of Y NP, bison may travel on ungroomed trails
(e.g., the Yellowstone River Trail), game trails, or over open terrain to and through
public lands outside YNP. They travel east of the Y ellowstone River into the Eagle
Creek/Bear Creek area, or west of the river through open terrain in the Stephens Creek
area. Herethey are currently prevented from moving onto private lands immediately
adjacent and north of the YNP boundary. Along Y NP' s western boundary, bison may
move to lands outside the park in the Cougar Creek and Duck Creek areas or they may
travel along or near the Madison River to public landsin the Horse Butte area. Nearly all
bison movement to the west appears to occur on game trails, open terrain, or along the
Madison River, with the exception of ashort section of road through the Madison
Canyon, where use peaks in the fall and spring. Bison use of groomed roads was
reported as highest in mid-winter (February — March) between Fountain Flats and Old
Faithful along the Firehole River (Bjornlie 2000). According to Bjornlie (2000), changes
in bison distribution and movement patterns over the past 30 years occurred as aresult of
natural range expansion as the population increased from near extirpation and began to
use alternate foraging areas.

Elk, moose, and deer may also travel on groomed or packed routes (Tyers 1999; Aune
1981; Richens and Lavigne 1978). In one study, elk use of groomed routesin YNP
increased throughout the winter as snow became increasingly deeper and more crusted
and asanimals’ conditions declined (Aune 1981). In another study, deer mobility
appeared to be enhanced by packed snowmobile trails during periods of degp snow in
Maine (Lavigne 1976). It isunknown if the energy saved by walking on groomed routes
is greater than the associated disturbance caused by traffic on these routes (Clark 1999).

Effects of motorized over snow use of groomed and ungroomed roads and trails. The
use of motorized oversnow vehicles can cause injury and death to wildlife, especialy in
poor lighting conditions and during snowfall, and displacement from preferred habitats.
Under alternative A, these effects are associated with about 184 miles of groomed road
surface in YNP and about 72 miles of groomed and ungroomed surfaces for motorized
use in GTNP and the Parkway. Although both snowmobiles and snowcoaches use these
routes, impacts are associated with the sound, speed, and number of snowmobiles —
there are no documented accounts of snowcoaches hitting and killing any large mammal
in the park (Gunther et a. 1998).

Over a 10-year period ending in 1998, 14 ungulates were killed by snowmabilesin YNP,
primarily between Madison Junction and the West Entrance (Gunther et al. 1998). Bison
were the most commonly hit (10), followed by elk (3), and moose (1). The majority of
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mortalities occurred in areas of ungulate winter range, thus alternatives for winter use
that increase vehicular traffic (oversnow or wheeled) in these areas would likely increase
the frequency of road-killed wildlife. There are no statistics that account for injuries or
increased energy expenditures that may eventually lead to mortality. Impacts, including
mortalities, related to oversnow motorized use are considered to be negligible relative to
the size of the ungulate population. Gunther et a. (1998) estimated that the annual
number of road-kills (for both oversnow and wheel ed-vehicles) has been 1% or less of
each species’ total population.

Because moose instinctively stand their ground when faced with a perceived threat, they
may be especially vulnerable to collisions. Under aternative A, Highway 89/287 and the
Continental Divide Snowmobile Trail (CDST) would continue to intersect and parallel
riparian habitat between the Buffalo Fork, Snake River, and Willow Flats. Therefore,
collisions between moose and vehicles, although they involve a negligible percentage of
the moose population, would continue at the present rate along this stretch.

In YNP Aune (1981) observed that snowmobile-bison interactions increased with snow
depth. Although bison habituate to snowmobiles to some degree, when aresponse was
elicited, it most often resulted in the bison fleeing, with snowmobiles frequently herding
them down the packed trail. However, at the time of Aune's 1981 study, bison
populations were increasing, so apparently disturbance and the extra energy expenditure
associated with it were not decreasing reproductive success (Cherry and Kratville 1999).
Bjornlie (2000) aso observed bison responding to snowmobiles, and reported that 60%
of al bison groups observed traveling on groomed roads had negative reactions, most of
these reactions included running.

Displacement caused by human activities may be considered aform of habitat
fragmentation because it prevents animals from using parts of their home range. Because
ek arerestricted to limited winter range where food and cover may be of marginal
quality, any human winter activity that could prevent the species from using all or part of
their winter range may have adverse effects on their ability to survive or successfully
reproduce (Clark 1999). Increased access into elk winter range as provided by plowed
and groomed roads may reduce the overall scale and effectiveness of elk habitat, and lead
to increased harassment and energetic stress (Picton 1999).

Dorrance et al. (1975) studied the responses of two white-tailed deer (Odocoileus
virginianus) herds, one that was habituated to snowmobile activity and one that was not.
Behavioral responses of the habituated herd were of short duration: deer fled from
snowmobiles but returned within several hours. Deer that were previously unexposed to
snowmobiles exhibited greater response, increasing the size of their home ranges and
becoming displaced from habitats near trails. Huff and Savage (1972) reported that
snowmobiling activity forced white-tailed deer into less preferred habitats, and Richens
and Lavigne (1978) found that snowmabiles moving at low speeds (<16 km/h) disturbed
white-tailed deer less than snowmobiles at higher speeds. However, when people
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stopped to view deer, they elicited the greatest response, causing the deer to flush.
Although Aune (1981) observed many immediate behavioral responses to snowmabiles,
he did not determine that winter recreation was a major factor influencing wildlife
distribution, population or movement.

In the parks, bighorn sheep are not known to occupy winter habitats near oversnow
motorized routes. Consequently, the potential for displacement of sheep from key winter
rangeis not likely to occur as aresult of snowmobile or snowcoach activity.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to ungulate movements (Aune 1981). In addition
plowed roads, like groomed roads, may also provide an energy efficient mechanism for
wildlife movements, including bison, elk, and moose. Under alternative A, the effects
described above are associated with about 76 miles of plowed road in Y NP, including US
Highway 191, acommercia 55 mph route linking the communities of West Y ellowstone
and Bozeman, Montana. GTNP (including the Parkway) maintains about 100 miles of
plowed road.

Bison use plowed roads in a manner similar to groomed roads. In one study, 44% of
bison groups observed reacted negatively to wheeled-vehicles (Bjornlie 2000). Portions
of the plowed road between Old Faithful and West Y ellowstone are used by a small
percentage of bison in the spring as they search for areas with early vegetation (Bjornlie
2000); on the north side of the park, bison travel down the highway from Tower over
Blacktail and down to Mammoth (Kurz, pers. com., 2000). This latter road intersects
winter range and has been plowed since the 1940s. The extent to which it influences
bison movements is unknown (Cherry and Kratville 1999).

Elk and moose also may travel on plowed routes. It isunknown if the energy saved by
walking on groomed routes is greater than the associated disturbance caused by traffic on
these routes. The snow berms associated with these routes may trap elk and other species
and increase their susceptibility to collisions with vehicles (Clark 1999). Given thelarge
size of the ungulate population in the parks relative to the number of animalsthat are
impacted by snow berms, the effect is considered minor.

Snow berms and guardrails may impede bighorn sheep movementsin Y NP (Caslick
1993), but intentional use of roads astravel corridors has not been documented.

Effects of motorized use of plowed roads. The effects of plowed roads are similar to
those of groomed roads, except that the magnitude of the effect isusually greater. The
use of motorized vehicles on plowed roads can cause displacement from preferred
habitats and injury and death for wildlife, especially in poor lighting conditions, at dusk
and dawn, and during snowfall.

As discussed above, displacement caused by human activities may be considered aform
of habitat fragmentation because it prevents animals from using parts of their home
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range. Because elk are restricted to limited winter range where food and cover may be of
marginal quality, any human winter activity that could prevent the species from using all
or part of their winter range may have adverse effects on their ability to survive or
successfully reproduce (Clark 1999). Increased access for humansinto elk winter range
as provided by plowed and groomed roads may reduce the overall scale and effectiveness
of elk habitat and lead to increased harassment and energetic stress (Picton 1999).

Morgantini and Hudson (1979) reported that weather conditions combined with
harassment resulting from human activities associated with roads resulted in
displacement of elk to marginal foraging areasin Alberta. Impacts were especially acute
during severe winters when energy budgets were stressed.

During the winters from 1989-98, wheel ed-vehicles accounted for 99% of all road-killed
large mammal s (predominantly ungulates) in YNP. Of the 1,090 animals killed, elk
(427), mule deer (335) and bison (98) were the species most often involved in fatal
collisions (Gunther et al. 1998). The magjority of the collisions occurred on U.S.
Highway 191, where both posted speed limits and actual speeds exceed those on the road
from the North Entrance to Cooke City. Overall, considering all species, the average
ratio of wheeled-vehicle road-kill mortality to snowmobile road-kill mortality was 17 to
1. Thus, aternatives that that change road use from snowmobiles to wheeled-vehicles
would likely result in an increase in road-killed animals. The use of mass transit and
enforcement of lower speed limits could ameliorate this effect.

In GTNP and the Parkway the CDST follows US Highway 89/287 from the eastern
boundary of GTNP near Moran Junction to Flagg Ranch (see Access and Circulation)
and parallels moose winter range in both the Buffalo Fork Valley and the northern edge
of Willow Flats. The proximity of the road and trail inhibits the movement of moose
within their winter range. Automobiles on the highway and snowmobiles on the trail
conflict with moose as they attempt to cross the trail and road. Moose are particularly
vulnerable to collisions with vehicles along this highway because the plowed road
provides relief from snow conditions as well as atravel corridor to foraging areas.
Moose use of thisroad in combination with their instinctive response of standing their
ground in the face of a perceived threat make them particularly vulnerable to vehicles
(Tyers 1998). Berms are constructed between the road and trail throughout the CDST to
prevent snowmobile versus automobile conflicts and, in many locations, the trail surface
islocated substantially higher than the plowed highway. Therefore, moose using the
CDST that are forced to exit onto the plowed roadway have a considerable drop
(commonly greater than three feet) to negotiate. Occasional breaks are provided to allow
moose to avoid vehicles and exit the CDST. These measures are not always effective as
6 to 15 moose-vehicle collisions occur each year.

Under aternative A, Highway 89/287 and the CDST would continue to intersect and
parallel riparian habitat near the Buffalo Fork and Snake Rivers and Willow Flats.
Therefore, collisions between moose and vehicles, although they involve a negligible

239



CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

percentage of the moose population, would continue at the present rate along this stretch
of highway.

In addition to mortality, wheeled-vehicles may also displace moose. In Denali National
Park, a 50% increase in vehicular traffic over ten years corresponded with a 72%
decrease in moose sightings along the main park road (Singer and Beattie 1986). In

Y NP, GTNP, and the Parkway, however, there is no evidence that traffic is significantly
displacing moose.

In YNP the road between Gardiner, Montana and Mammoth, Wyoming intersects
bighorn sheep winter range. Although off-road public accessis restricted, traffic may
disrupt sheep movement. Another affected areais sheep winter range between
Mammoath, Wyoming and Cooke City, Montana. Traffic on the plowed road disrupts
migration patterns and habitat use. In addition vehicles on both of these roads have killed
five bighorn sheep in a 10-year period (Gunther et a. 1998). In Alberta, bighorn sheep
subjected to predictable vehicular traffic exhibited few behavioral responses, thus sheep
may become habituated to repeated traffic (MacArthur et al. 1982).

Effects of nonmotorized use of groomed and designated ungroomed routes. The
primary effects of nonmotorized use on ungulates are displacement from preferred
habitats, especially geothermal areas that are important for winter survival in YNP, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. These effects are believed to be of a greater magnitude
than those caused by motorized vehicles using established, predictable routes (Cole 1978;
Schultz and Bailey 1978; Walter 1978; Aune 1981; Cassier 1986). Under alternative A,
Y NP maintains 37 miles of groomed nonmotorized trail, and with the exception of trails
in the Mammoth Hot Springs and Blacktail Plateau areas, routes are not located in areas
of high ungulate use. GTNP and the Parkway do not maintain groomed trails for
nonmotorized use, but do provide 26 miles of designated ungroomed routes for
nonmotorized use. Thesetrails are not located in winter range.

Bison were found to respond noticeably to the presence of skiers who were off
established trails (Aune 1981). Like elk, bison apparently habituate to some degree to
repeated, predictable patterns of human activity on designated routes.

Elk are easily conditioned to predictable human activities, but tend to be disturbed by
deviations of normal patterns (Ward et al. 1973). Consequently, skiing may affect elk
behavior more than snowmobiling on established roads and trails (Aune 1981; Cassier et
al. 1992). Cassier et a. (1992) measured elk movements when disturbed by cross-
country skiersin Y NP, and determined that the amount of winter range used by skiers
and the number of days involved were more important factors than skier numbers. They
recommended restricting skiersto more than 700 yards away from elk wintering areasto
minimize elk displacement on shrub-steppe and upland steppe winter ranges.
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In Alberta, elk moved away from heavily used ski trails, but skiing did not ater their
overall wintertime distribution (Ferguson and Keith 1982). Aune (1981) reported
snowmobiles on groomed roads resulted in an average elk flight distance of 38.8 meters,
compared to average flight distance of 53.5 meters from skiing. Studies conducted
outside the parks in Wyoming determined that elk preferred to be 0.5 miles distant from
recreationists, and therefore recommended that people concentration areas should be at
least this distance away from elk feeding sites (Ward et al. 1973)

Although moose are considered to be relatively tolerant of humans (Tyers 1999), winter
recreation, including cross-country skiing, has been documented as a cause in displacing
them (Rudd and Irwin 1985; Ferguson and Keith 1996). However, moose do habituate to
predictable human activities (Tyers 1999). Consequently, nonmotorized activities on
designated routes are considered to have negligible effects on moose.

The effects of skiing on bighorn sheep are restricted to the backcountry (i.e., non-
designated routes) and are described below.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
ungulates may only occur sporadically, they can be especialy disturbing and lead to
additional energy expenditure and stress that reduces animals’ chances of survival and
reproduction. Overall, these effects are moderately disturbing, but short term.

The primary concern related to backcountry use and wildlife is effects on bighorn sheep.
Both YNP and GTNP have designated Sheep Management Closures to protect sheep
winter range. The closuresin Y NP encompass most bighorn winter range, and thus are
effective in minimizing disturbance related to winter recreation in that park. In GTNP
areaclosures at Static Peak and Kelly Flats would continue to protect some important
bighorn sheep winter range from disturbance caused by backcountry winter recreation
(i.e, skiing). However, under alternative A, other sheep winter rangesin GTNP would
remain open to public use.

Activities outside of established routes are more disruptive to ungulates than activities on
designated routes. Bison and elk were found to respond more quickly to skiers who were
off established trails than to skiers who were on designated routes (Aune 1981). Tyers
(1999) reported that moose in backcountry areas were more likely to run away from
skiers than were moose in front country areas where skiers were more commonly
encountered.

GTNP and the Wyoming Game and Fish Department are concerned with the impacts that
skiers and snowshoers may be having on moose and elk on Blacktail Butte, and on elk
and bison on Wolff Ridge (see Chapter 111, Ungulate Winter Ranges). Specifically, these
activities may be displacing these ungulates, and incurring upon them additional
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energetic costs. Because aternative A does not restrict use of these areas, any potential
impacts would continue.

Effects of the presence and use of winter support facilities. Increasesin human
activity associated with the presence of support facilities may displace species sensitive
to human disturbance. Under alternative A, awarming hut would be constructed at
Norrisin the vicinity of ungulate winter range important to elk, deer, and bison.
Introducing winter human use into this areawould reduce its habitat effectiveness by
potentially causing these species to be displaced to lower quality habitats. However, over
time, the predictable nature of the recreation expected to occur in the areamay allow
these species to habituate to the increase in human activity.

Federally Protected Species

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel for wildlife into areas that would normally be
inaccessible due to deep snow. Under aternative A, Y NP maintains 184 miles of
groomed motorized roads and 37 miles of groomed nonmotorized trails. GTNP
maintains 36 miles of groomed motorized roads including the Parkway.

Groomed roads do not affect bald eagles or grizzly bears.

Groomed routes could affect wolf-prey interactions and habitat use (Thurber 1994;
Paquet et al. 1998). However, the ecological significance of altering natural movement
and foraging patternsis not fully known (Reinhart 1999). Furthermore, wolvesin YNP
have not been documented to travel on groomed snowmobile routes (Smith, pers. com.,
2000).

Lynx may be affected by groomed routes because snow compaction may enable other
predators, especially coyotes, to compete in deep snow conditions where lynx would
otherwise have an advantage (Bider 1962; Ozoga and Harger 1966; Murray and Boutin
1991; Koehler and Aubry 1994; Murray et al. 1995; Lewis and Wenger 1998; Buskirk et
al. 1999). Increased competition may reduce the value of habitat for lynx, and may
exclude them altogether (USFS 1999). The degree to which packed trails may affect
interspecific competition among lynx and other predatorsis poorly understood (USFS
1999); no studiesin the GY A exist that document this relationship. The rapid
recolonization of wolves to the parks may reduce coyote populations and consequently
reduce the risk of coyote competition with lynx (USFS 1999). The investigation of lynx
and lynx habitat usein the parksis a prerequisite to assessing impactsto lynx and isa
high priority for the NPS.
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Effects of motorized over snow use of groomed and ungroomed roads and trails. The
use of motorized oversnow vehicles can cause displacement from preferred habitats.
Under alternative A, the effects described above are associated with about 184 miles of
groomed road surface in YNP (for both motorized and honmotorized use) and about 72
miles of groomed and ungroomed surfaces for motorized use only in GTNP and the
Parkway. To date, no federally protected species have been killed by collisions with
snowmobiles or snowcoaches in the parks.

The primary effect of oversnow, motorized use on bald eagles is displacement of
foraging eagles, especially along river corridors (e.g., the Madison River from the West
Entrance to Madison Junction; the Firehole River to Old Faithful; the Gibbon River near
Norris; and the Y ellowstone River from Fishing Bridge to Canyon). In GTNP and the
Parkway oversnow motorized traffic would not be expected to disturb eagles because the
travel corridor does not closely follow the Snake River. Disturbance to breeding eagles
would be minimal because eagle breeding activitiesinitiate as winter activities begin to
decrease in the parks in late February (McEneaney, pers. com., 2000). Furthermore, only
one eagle nest is visible from the roadsidein YNP and in GTNP under current park
policy, areas within a 0.5-mile radius around bald eagle nests on the Snake River are
closed to public access beginning February 15. Disturbance caused by snowmobiles on
the frozen surface of Jackson Lake would continue to cause only negligible impacts to
eagles because foraging and nesting activities would be minimal prior to the breakup of
theice. Inall park units, if monitoring indicates disturbance to bald eagles, additional
closures may be enacted.

Few data exist on the impacts of human activity on denning grizzly bears (Reinhart and
Tyers 1999). The following excerpt is from the Montana Chapter of the Wildlife
Society’ s review of recreation impacts to denning grizzly bears (Claar et al. 1999):

Winter motorized recreation can be associated with defined routes or dispersed
over the landscape. Mace and Waller (1997) reported no den abandonment by
grizzly bears in the northern Swan Range, Montana, although they routinely observed
snowmobile activity within 2 km of grizzly bear dens. The den sites were usually
located on steep timbered slopes that the researchers believed were nearly impossible
for snowmabiles to traverse. However, Harding and Nagy (1980) reported den
abandonment due to hydrocarbon exploration activities in Northwest Territories,
Canada. Reynolds et al. (1986) reported on the responses of denning grizzly bearsin
Alaskato winter seismic surveys, including snowmachines, drill rigs, aircraft, and
detonation of dynamite. Detonations within 0.8-1.2 miles of denning bears did not
cause abandonment, but movements within dens were noted in some cases. A female
with yearlings did not abandon her den when vehicle use was occurring within 325
feet. They reported probable den abandonment by an unmarked bear when seismic
activity was within 650 feet of the den. When vehicles operated within about 3,300
feet of denned bears, their heart rates were elevated compared to undisturbed
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conditions. The heart rate of denned bearsincreased in response to overflights by
small aircraft near the time of den emergence but not at other times.

Although abandonment of dens was not reported as a frequent result of the
winter human uses described, Reynolds and Hechtel (1980), Watts and Jonkel (1989)
and Mace and Waller (1997) expressed concern that the physiological stresses could
result in serious consegquences to bears. Mace and Waller (1997) believed that the
greatest potential for disturbance from snowmobile activity occurs when females
with cubs are still confined to the den vicinity during spring and when bears descend
to lower elevations and more gentle terrain, which is more suitable to snowmobiling.

Any potential effects of recreation on denning bears are ameliorated because, in the
parks, preferred denning habitats are generally remote (Gunther, pers. comm.), and
snowmobiles are required to stay on designated routes.

Of greater concern are the effects of human activities that occur near important grizzly
bear foraging habitats during the pre- and post-denning period. Whether or not conflicts
occur is largely dependent upon the number of visitorsin the parks, where recreational
activities occur, and the abundance and distribution of natural bear foods in any given
year. During years of high whitebark pine production, bears are not aslikely to come
into conflict with human activities prior to denning because this food source occurs at
high elevations in remote, less visited areas. Most bear management actions occur in the
early to mid-fall, prior to the initiation of the winter use season, when the whitebark pine
seed crop has failed and bears seek out human sources of food, including garbage
(Gunther, pers. comm.). Park policy currently calls for closing areas of high bear use at
any time to reduce the risk of bear-human conflicts.

The likelihood of visitors encountering grizzly bearsin the initial weeks of the winter use
season (mid- to late December) is extremely small as the vast majority of bears (about
96%) have denned by the second week of December (Haroldson et al. in prep). To date,
no conflicts have occurred during this period (Gunther, pers. com., 2000).

Winter activities in late February and March may conflict with emerged male grizzly
bears, 31% of which are out of their dens by March 15 (Haroldson et a. in prep). In
particular, activities in ungulate winter range may disturb grizzly bears feeding on
winter-killed carcasses. In'Y NP ungulate winter range includes geothermally influenced
areas in the Firehole, Gibbon, and Norris vicinities where the potential for human-bear
conflict in the spring is high (Reinhart and Tyers 1999).

To date, only one bear-human conflict has occurred prior to April in the parks (Gunther,
pers. com., 2000; Cain, pers. com., 2000). According to YNP' s Bear Management Area
Program, many important grizzly bear spring foraging areas are closed to the public
beginning March 15 to reduce displacement of bears and bear-human conflicts. For
example, the Old Faithful area, where bears graze on thermally influenced spring
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vegetation and scavenge winter-killed carcasses, is closed from the third Sunday in
March through April 14. From April 14 through Memorial Day weekend at the end of
May, 20,670 acres of the most important ungulate winter range in the area remains closed
to al recreational use. Consequently, grizzly bears have undisturbed use of most winter-
killed ungulate carcasses in the Old Faithful area during the entire spring season.
Furthermore, before opening areas to the public, winter-killed carcasses that remain
within the devel oped area boundaries or within 100 yards of open roads are moved to
areas away from human activity. With the exception of the road from Mammoth to
Cooke City, other roads within YNP are closed to public entry by March 15 (latest
closing date), and most roads will remain closed to all public vehicles until at least April
15 (earliest opening date).

Impacts associated with the use of motorized oversnow vehicles on gray wolves are
related to disturbance. Wolves have been documented to avoid areas of snowmobile
activity thus becoming permanently displaced from some habitats (Carbyn 1974; NPS
1996); however, wolvesin Y NP have not been documented to travel on groomed
snowmobile routes (Smith, pers. comm.). Wolves do use areas near groomed
snowmobile roads in ungulate winter range, and in 1997, a pack was displaced from an
elk carcass by snowmobiles (Smith 1998). In GTNP continued snowmobile usein the
Antelope Flats and Ditch Creek areas could cause some disturbance to wolves due to
noise and human activity. However, snowmobiles are required to stay on designated
routes, preventing random use of the area.

Impacts to denning wolves would not be expected to occur because wolves den in April,
after the closure of the winter recreation season in the parks. In accordance with park
policy, areas within a 1-mile radius of the dens are closed to public entry in YNP; GTNP
also has the authority to enact closures. In addition in Y NP, many of the wolf dens are
within grizzly bear spring closure areas, and thus are not subjected to disturbance from
humans.

M otorized routes pass through potential lynx habitat in the parks. Assessing the degree
of impactsto lynx in the parks is speculative because very little is known about lynx
distribution and abundance. Motorized oversnow recreation may affect lynx by
fragmenting habitat, reducing the effectiveness of intact habitat, causing displacement
from or avoidance of habitat, and creating added energetic stress (Halfpenny et al. 1999).
Impacts to breeding lynx would not be expected to occur because the winter recreation
season ends prior to the initiation of the breeding season.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to wildlife movements (Aune 1981). In addition
similar to groomed roads, plowed roads may influence wildlife movements and
distributions by facilitating travel into areas that would normally be inaccessible due to
deep snow. Under alternative A, the effects described above are associated with about 76
miles of plowed road in Y NP, including US Highway 191, acommercia 55 mph route
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linking the communities of West Y ellowstone and Bozeman, Montana. GTNP, including
the Parkway, maintains about 100 miles of plowed road.

Plowed roads do not affect bald eagles.

The current winter season in Y NP occurs from mid-December to mid-March. The
majority of bears have denned prior to the beginning of the winter season. Consequently,
plowed roads are not expected to affect grizzly bears. See Effects of motorized use of
groomed and ungroomed roads and trails for additional information on grizzly bears and
winter use.

Similar to the effects of groomed roads, plowed roads could potentially affect wolf-prey
interactions and habitat use (see Effects of groomed roads and trails). However, wolves
in the parks have not been documented to use plowed roads as travel corridors (Smith,
pers. comm.).

Lynx have been documented to travel along roadways providing that adequate cover is
available on both sides of the road (Koehler and Brittell 1990). Any vegetative cover
aong plowed roadsides in the parks is generally buried under the snow; consequently, it
is doubtful that lynx, which require cover for security and for stalking prey (Koehler
1990), would use these roads as travel corridors. Most impacts associated with roads are
related to traffic volumes and are discussed below.

Effects of motorized use of plowed roads. The effects of traffic on plowed roads are
similar to those of traffic on groomed roads, except that the magnitude of the effect is
usually greater. The use of motorized vehicles on plowed roads can cause injury and
death for wildlife, especialy in poor lighting conditions, at dusk and dawn, and during
snowfall, and can cause displacement from preferred habitats.

Motorized vehicles may strike bald eagles foraging on carcasses along roadsides, in
particular wheeled-vehicles on Highway 191 and on the road from Mammoth to Cooke
City. To date, only one bald eagle mortality has been attributed to a vehicle; it was hit on
Highway 191 on the northwest side of Y NP (McEneaney, pers. comm.). Park policy
requires that carcasses on and along roads be routinely removed to avoid attracting bald
eagles and other scavengers. Eagles may also be displaced from perches by traffic on
these road segments, although such displacement is considered minor and short term due
to the fidelity bald eagles have to their traditional perches (McEneaney, pers. comm.).
Chronic disturbance, may, however, ultimately cause bald eagles to abandon their perch
sites (Cain, pers. comm.). No evidence exists, however, to suggest that bald eagles are
being chronically disturbed in the parks.

Although grizzly bears generally avoid road corridors (Reinhart and Tyers 1999), bears
may be attracted to carrion found along or near roads during the pre- and post-denning
period, thereby making them vulnerable to collisions with wheeled-vehicles. During a
10-year period, wheeled-vehicles killed two grizzly bears during the winter use season
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(Gunther et al. 1998). Displacement is not likely to occur because the majority of bears
have denned during thistime. See Effects of motorized use of groomed and ungroomed
roads and trails for additional information regarding grizzly bear activity and winter
recreation.

From 1995-98, vehicles killed six wolves during the winter use season in Y NP (Gunther
et al. 1998). In general, wolves avoid roads that are open to the public, but have been
documented to use closed or limited use roads (Thurber et a. 1994; Carbyn 1974). In

Y NP wolves cross roads periodically, but little use of roads as travel corridors has been
documented (Smith, pers. comm.). The likelihood of wolves being hit by automobilesis
highest for those packs that inhabit areas on the north side of Y NP, and to alesser degree,
packsin GTNP.

Although a possihility, there are few records of lynx being killed on highways (USFS
1999) and no road-killed lynx have been documented in the GY A (Halfpenny et al.
1999). Carnivore research in Canada suggests that traffic volumes of 2,000 to 3,000
vehicles aday are problematic in terms of lynx being killed on highways (USFS 1999).
Winter traffic levels in the parks do not approach this volume. Other effects of wheeled-
motorized traffic on lynx are similar to the effects of oversnow motorized traffic. Both
may displace individual lynx or cause them to avoid certain habitats. Wheeled-vehicles
can also impact hare abundance and activity at night, thereby affecting an important food
source for lynx.

Fragmentation of potential lynx habitat would continue to occur under alternative A
because several road sections in the parks intercept lynx habitat. In Y NP the effects are
limited to US Highway 191 along the western boundary of the park. In GTNP US
Highway 89/287 from Moran Junction to Flagg Ranch intercepts potential lynx habitat.

Effects of nonmotorized use on groomed and designated ungroomed routes. The
primary effects of nonmotorized use on wildlife are displacement from preferred habitats
and increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. These effects are believed to be greater than those
caused by motorized vehicles using established, predictable routes (Cole 1978; Schultz
and Bailey 1978; Walter 1978; Aune 1981; Cassier 1986). In addition packed ski trails
may influence wildlife movements and distributions by allowing access to areas outside
of their normal range. Under aternative A, Y NP maintains 37 miles of groomed
nonmotorized trail. GTNP and the Parkway do not maintain groomed trails for
nonmotorized use, but do provide 26 miles of designated ungroomed routes for
nonmotorized use. The area affected by nonmotorized trailsin the parksis very small
relative to the total area of the park units. Minor site-specific impacts are possible where
trails occur in or near nesting sites or foraging areas. Nonmotorized uses of groomed and
ungroomed routes occur primarily where vehicular access permits easy access.

247



CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

In contrast to motorized activities, nonmotorized recreation (e.g., cross-country skiing),
especially when it occurs outside of predictable use areas or in riparian areas, may be
highly disruptive to bald eagles (Harmata and Oakleaf 1992; Grubb and King 1991,
Stalmaster and Newman 1978; McGarigal et al. 1991; Stangl 1994). In Y NP this
includes areas along the Firehole, Madison, Y ellowstone, and Lewis Rivers. In GTNP
the most important bald eagle wintering area, the Snake River floodplain, is entirely
closed to public accessin the winter. Although recreational activities may occasionaly
displace eagles from perches, the displacement is considered negligible and short term
dueto the fidelity bald eagles have to their traditional perches (McEneaney, pers. com.,
2000). Chronic disturbance, may, however, ultimately cause bald eagles to abandon their
perch sites (Cain, pers. com., 2000). No evidence exists to suggest that bald eagles are
chronically disturbed in the parks. Inall park units, if monitoring indicates disturbance to
bald eagles, additional closures may be enacted. Furthermore, disturbance to breeding
eagles would be minimal because eagle breeding activities initiate as winter activities
begin to decrease in the parksin late February. Under current park policy, areas within a
0.5 mile radius around bald eagle nests on the Snake River are closed to public access
beginning February 15.

Nonmotorized recreation is not likely to adversely affect grizzly bears because the
majority of bears have denned during the period of winter use. See Effects of motorized
use of groomed and ungroomed roads and trails for additional information regarding
grizzly bear activity and winter recreation.

Nonmotorized groomed trails pass through wolf winter range in Y NP and could
negatively affect predator-prey relationships. To datein YNP, this has not been
documented to occur. In GTNP wolf activity in the winter is sporadic, and generally
focused in areas of relatively low human use.

Front country nonmotorized activities may occur in potential lynx habitat. Because the
abundance and distribution of lynx in the parksis unknown, it is difficult to assess the
impact of these activities. The majority of skiersin the parks remain on groomed routes,
therefore use islargely predictable. With the exception of human activity near den sites,
many researchers believe that lynx may be relatively tolerant of humans (USFS 1999).
Bowles (1995) reported that lynx may adapt to some level of human activity, and other
researchers documented lynx use of ski areas and winter construction camps in Colorado
(Halfpenny et al. 1982; Thompson 1987; Thompson and Halfpenny 1989 and 1991).

Minimizing disturbance to denning habitat is important from May to August (USFS
1999); consequently, winter recreation in the parks will not affect denning lynx.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
federally protected wildlife species may only occur sporadically, they may cause
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displacement and additional energy expenditure and stress that reduces animals’ chances
of survival and reproduction.

The effects of nonmotorized recreation in backcountry areas on bald eagles would likely
be greater than those on designated routesin the front country (Harmata and Oakleaf
1992; Grubb and King 1991; Stalmaster and Newman 1978; McGarigal et al. 1991,
Stangl 1994). Nonetheless, the effects of current winter use on eagles are not considered
amajor concern in the parks (McEneaney, pers. com., 2000). See Effects of
nonmotorized use on groomed and designated ungroomed routes for a discussion of
nonmotorized activities and bald eagles.

Nonmotorized recreation in high-elevation backcountry areas frequented by grizzly bears
immediately before and after denning may potentially result in bear-human conflicts.
Conflicts may result in management actions taken against individual bears, including
trandocation (most commonly) and lethal control (rarely). By mid-December the
majority of bears have denned, therefore the chance of backcountry skiers encountering
bearsislow. Likewise, although some bearswill be out of their dens during the first two
weeks of March, the odds of bear-human interactions are minimal.

Impacts to bears are more likely to occur prior to and following the winter use season as
bears seek out feeding opportunities. Backcountry recreation at these times may lead to
conflicts, potentially resulting in management actions taken against individual bears
including tranglocation and lethal control. Management actions may also occur asa
result of human-caused displacement of grizzly bears, or when bears seek food attractants
at park developments during years of low natural food availability (primarily whitebark
pine seeds). Similarly, displaced bears may be attracted to park developments and other
sources of human food. Current Bear Management Area restrictions (see Effects of
motorized use of groomed and ungroomed roads and trails) serve to minimize bear-
human confrontations in spring.

Nonmotorized groomed trails pass through wolf winter rangein YNP and could
negatively affect predator-prey relationships. To datein YNP, this has not occurred. In
GTNP wolf activity in the winter is sporadic, and generally focused in areas of relatively
low human use.

Nonmotorized, backcountry recreation may affect lynx because disturbance is dispersed
and unpredictable (Schultz and Bailey 1978; Gabrielson and Smith 1995). With the
exception of habitat that is intercepted by roads, the mgjority of potential lynx habitat
occurs in the backcountry and takes considerable effort to access. Consequently, the
number of skiers potentially present in most lynx habitat in the winter is expected to be
low and their odds of encountering or displacing lynx is small. Regardless, restrictions
on backcountry use may be implemented at anytime to protect important lynx habitat.

Presence and use of winter support facilities. Warming huts and campgrounds can
cause habituation in some wildlife species due to the presence of human food and
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garbage, and can subsequently lead to human-wildlife conflicts. In addition increasesin
human activity associated with the presence of support facilities may displace species
sensitive to human disturbance. Effects of such disturbance would be the same as those
previoudy discussed. Under alternative A, awarming hut would be constructed at
Norris.

Winter support facilities in the parks are not known to affect bald eagles.

A major problem associated with human development in occupied bear habitat is the
availability of food attractants. Bears that become conditioned to human foods and
garbage are often the targets of management actions, including lethal control. High
winter visitor use has contributed to a garbage problem in YNP. Garbage that has
accumul ated throughout the winter may attract hungry grizzly bearsin the spring. To
date, Y NP does not have adequate winter garbage storage facilities but will rectify this
issue by constructing awinter garbage storage facility that is wildlife-proof in the Old
Faithful, Grant, Lake, and Canyon areas. Thisisafeature of all aternatives.

In Y NP the construction of awarming hut at Norriswill likely lead to an increase in
human activity in the surrounding area. Because the hut will be located in thermally
influenced ungulate winter range, any associated increase in human use could affect the
availability of bison and elk carcass, which provide important spring foods for grizzly
bears. Because ungulates have been known to habituate to predictable human activities
any displacement would most likely be short term. In addition as stated previously, the
majority of bears do not emerge from hibernation until after the winter use season at
which time the Bear Management Arearestrictions will be in affect to allow bears
uninterrupted use of spring carcass habitats in known winter ranges. Areas of high bear
use may be closed at any time according to park policy.

Wolves may be affected in the short term by ungulate displacement in the Norris area.

The increase in human use expected in the Norris area as a result of the new warming hut
is not expected to affect lynx because the hut is outside of potential lynx habitat.

Species of Special Concern.

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel into areas that would normally be inaccessible due
to deep snow; inhibit foraging activities of carnivores that tunnel beneath the snow to
hunt subnivian prey; and, reduce subnivian prey availability by increasing mortality of
these small mammals. Under alternative A, Y NP maintains 184 miles of groomed
motorized roads and 37 miles of groomed nonmotorized trails. GTNP maintains 36 miles
of groomed motorized roads including the Parkway.

Because so few studies of wolverine ecology exist, it is unknown if wolverines would use
groomed routes. Because wolverines are considered especially sensitive to human
disturbance (Copeland 1996), it is unlikely that they would use routes frequently traveled
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by humans. The maintenance of the Sylvan Pass groomed route requires periodic
blasting to aleviate the risk of avalanches. This practice may affect wolverines and
wolverine habitat in the Sylvan Pass area.

The scarcity of fisher sightingsin the parks and the paucity of studies on this species
inhibit an assessment of the impacts of winter use. They are known to travel on packed
snowshoe hare trails or reuse their own trails when snow is deep (Trochta 1999);
consequently, the potential exists for fishersto use groomed routes. However, the fisher
has been described as a species that typically avoids humans (Powell and Zielinski 1994);
thus, it may be inferred that they would not frequent these routes very often due to their
associated high levels of human activity.

American marten tunnel beneath the snow to prey upon small mammals. Raine (1983)
found that martens hunted beneath the snow less often when it was crusty and

compacted. Furthermore, prey may be less available in these areas as a result of
displacement and increased mortality caused by compaction (Trochta 1999). Martens
reportedly use packed snow trails created by other animals to conserve energy (Strickland
and Douglas 1987); therefore, it may be inferred that they may also use groomed trails to
some extent.

River otters closely associated with aquatic and riparian habitats seldom venture far from
water, and otter would not be expected to make use of groomed routes. Indirect effectsto
ottersrelated to the impact of motorized oversnow recreation on the aquatic environment
are discussed below.

Impacts on trumpeter swans are associated with motorized traffic on groomed routes
(discussed below), and not the routes themselves.

Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Groomed routes would not affect
sagebrush lizards because they are restricted to the road footprint and consequently do
not alter the rocky substrates preferred by this species.

Impacts on rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow recreation.

Effects of motorized over snow use of groomed and ungroomed roads and trails. The
most likely impacts on species of specia concern in the parks are displacement from
preferred habitats and degradation of the aquatic environment from pollutantsin the
snowpack. Documented mortality caused by collisions with oversnow vehiclesin the
parksisrare. Intenyearsonly one of these species (a marten) was reportedly killed by a
snowmobilein YNP (Gunther et al. 1998). Under alternative A, the effects described
above are associated with about 184 miles of groomed road surfacein Y NP and about 72
miles of groomed and ungroomed surfaces for motorized usein GTNP and the Parkway.
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Habitat displacement of wolverines has been documented to occur outside the parks, with
wolverinesrarely using parts of their home range bisected by roads (Arthur et al. 1989;
Copeland 1996; Gunther et a. 1997 and 1999). It is unknown whether wolverines use or
are affected by groomed roads in the parks.

Because thereis a chance that fishers, if they exist in the parks, may use groomed routes,
the possibility for fishers to be affected by traffic on these routes also exists. However,
the fisher has been described as a species that typically avoids humans (Powell and
Zielinski 1994). Thus, it may be inferred that they generally avoid these routes due to
their associated high levels of human activity. Impacts associated with displacement
would be negligible because vast areas exist in the parks that are off-limits to
snowmobile and snowcoach use.

American martens may be displaced by snowmobile and snowcoach activities, but
similar to fishers, the impact would be negligible because vast areas exist in the parks
that are off limits to snowmobile and snowcoach use.

Species that are associated with aguatic habitats (river otters, fish, and amphibians) may
be indirectly affected by the impact of motorized oversnow recreation on the aguatic
environment. The river otter’s piscivorous diet and high position on the food web may
make it especially vulnerable to water pollution (Melquist and Dronkert 1987). Direct
discharge of snowmachine exhaust into the snowpack may create elevated contamination
by hydrocarbons, carbon monoxide, nitrous oxides, and particulate matter, which may
end up in aguatic ecosystems, including sensitive amphibian habitats (Ruzycki and Lutch
1999). These contaminants can lead to loss of overall health of amphibian populations
and result in direct and indirect mortality of aguatic resources (Adams 1974). See Water
and Aquatic Resources for an assessment of the impacts of exhaust on water quality in
the parks.

Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Oversnow motorized routes do not
occur in these areas and consequently would not affect sagebrush lizard habitat.

In Y NP trumpeter swans that winter along the Lewis, Firehole, Madison, and

Y ellowstone Rivers may be affected by motorized oversnow traffic, but disturbanceis
considered minor (Wyoming Game and Fish Department, McEneaney, pers. com., 2000).
In GTNP impacts from motorized use are considered negligible because groomed and
ungroomed routes for motorized oversnow use are not immediately adjacent to wintering
areas. Similar to bald eagles, swans demonstrate more tolerance to continually moving
vehicles than they do to stopped ones or people on foot or skis (Shea 1979; Aune 1981).
In the parks, the predictability of vehicles on groomed or otherwise designated routes
alows swans to habituate to traffic thus alleviating impacts related to disturbance.

Effects of plowed roads. Similar to groomed roads, plowed roads also provide an
energy efficient mechanism for wildlife movements. Under aternative A, the effects
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described above are associated with about 76 miles of plowed road in Y NP, including US
Highway 191, acommercial 55 mph route linking the communities of West Y ellowstone
and Bozeman, Montana. GTNP, including the Parkway, maintains about 100 miles of
plowed road.

Because so few studies of wolverine ecology exist, it isunknown if wolverines would use
plowed routes. Because wolverines are considered especialy sensitive to human
disturbance (Copeland 1996) it is unlikely that they would use routes frequently traveled
by humans. Habitat displacement of wolverines has been documented to occur outside
the parks, with wolverines rarely using parts of their home range bisected by roads
(Arthur et al. 1989; Copeland 1996; Gunther et al. 1998 and 1999).

Little information exists that documents the effects of plowed roads on fishers.

Anecdotal information from Alberta documented three individual fishers using snowplow
banks as vantage points to hunt hares browsing on saplingsin the rights-of-way (Johnson
and Todd 1985).

The effects of plowed roads on marten movements are unknown.

River otters are closely associated with aquatic and riparian habitats, seldom venturing
far from water. Therefore, otters would not be expected to make use of plowed roads as
travel corridors, but may occasionally cross roads that bisect riparian habitats.

Impacts to trumpeter swans are associated with motorized traffic on plowed roads
(discussed below), and not the roads themsel ves.

Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Consequently, plowed roads would
not affect sagebrush lizard habitat.

Impacts to rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow vehicles and their effects on water quality. See Water and Aquatic
Resources for an assessment of the impacts of exhaust on water quality in the parks.

Effects of motorized use of plowed roads. The most likely impacts to park species of
specia concern are displacement from preferred habitats and mortality caused by
collisions.

As stated previoudly, habitat displacement of wolverines has been documented to occur
outside the parks, with wolverines rarely using parts of their home range bisected by
roads (Arthur et al. 1989; Copeland 1996; Gunther et al. 1997 and 1999). Therefore, itis
possible that plowed roads and traffic affect wolverinesin the parks. Because vast areas
exist in the parks that are not roaded, any effects related to the use of wheeled-vehicles
on plowed roads would be limited.
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Fishers, like wolverines, require contiguous blocks of habitat. Within their home ranges
they reportedly rarely use areas bisected by roads (Arthur et al. 1989; Copeland 1996;
Gunther et al. 1997 and 1999). Because vast areas exist in the parks that are not roaded,
any affectsrelated to the use of wheeled-vehicles on plowed roads would be limited.

The effects of wheeled-vehicle traffic on marten habitat use in the parks are unknown.
Similar to fishers and wolverines, the impact would be negligible because vast areas exist
in the parks that are not roaded. From 1989-98, wheeled-vehicles killed 18 marten in the
winter in Y NP (Gunther et a. 1998).

River otters are closely associated with aquatic and riparian habitats, seldom venturing
far from water. Nonetheless, wheeled-vehicles killed atota of seven otters from 1989-
98 in YNP (Gunther et al. 1998). The effects of wheeled-vehicle traffic on otter habitat
use in the parks are unknown.

Under current management, there are no plowed roads immediately adjacent to open
water habitats for trumpeter swansin YNP. In GTNP swans may use open water habitats
of the Snake River near US Highway 287/89/191, but displacement has not been a
significant issue, possibly because swans have habituated to the predictable nature of the
traffic on this highway.

Sagebrush lizards hibernate throughout the winter use season and consequently are not
affected by wheeled-vehicles on plowed roads.

Impacts to rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow vehicles and their effects on water quality.

Effects of nonmotorized use on groomed and ungroomed designated routes. The
primary effects of nhonmotorized use are displacement from preferred habitats, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. These effects are believed of greater magnitude than
those caused by moatorized vehicles using established, predictable routes (Cole 1978;
Schultz and Bailey 1978; Walter 1978; Aune 1981; Cassier 1986). Under alternative A,
Y NP maintains 37 miles of groomed nonmotorized trail. GTNP and the Parkway do not
maintain groomed trails for nonmotorized use, but do provide 26 miles of designated
ungroomed routes for nonmotorized use. The area affected by nonmotorized trailsin the
parksis very small relative to the total area of the park units. Minor site-specific impacts
are possible where trails occur in or near nesting sites or foraging areas. Nonmotorized
uses of groomed and ungroomed routes occur primarily where vehicular access permits
€asy acCess.

Copeland (1996) reported that human activity near denning wolverines might cause them
to abandon their dens thus potentially affecting reproductive success. Because denning
occursin late February to early March, it is possible that winter recreation could affect
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denning wolverines. However, wolverines typically den in high-elevation, subalpine
cirque basins (Trochta 1999), therefore any affect associated with winter recreation
would be limited to backcountry travel (discussed below).

Fishers, especially when denning, may be sensitive to human disturbance (Trochta 1999).
Because very little is known about this species and their distribution in the parks, itis
difficult to assess the potential degree of impact from winter recreation, including
nonmotorized use.

Little is known about the sensitivity of martens to human activity. They are described as
inquisitive and may show greater tolerance than wolverines or fishers, having been found
in areas of high human activity (Strickland and Douglas 1987).

Arrhythmic variationsin activity patterns have been observed in river otters as aresult of
individual differences and human activity (Melquist and Dronkert 1987), with otters
exhibiting more nocturnal or crepuscular activity in disturbed areas. How winter
recreation may affect ottersin the parks is unknown.

Swans have shown greater displacement behavior to people on foot or skisthan to
motorized traffic (Shea 1979; Aune 1981). They are especialy sensitive during the
breeding season, which occurs outside of the period of winter use. Skiing or
snowshoeing near open water habitats may cause swans to flush; however, thisis not
considered a major problem for swans in the parks (McEneaney, pers. com., 2000).

Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Consequently thereisasmall
potentia that visitors to sensitive geothermal areas may disturb lizard habitats.

Impacts to rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow vehicles and their effects on water quality.

Unregulated backcountry nonmotorized use. Unregulated backcountry nonmotorized
use is more random and infrequent relative to nonmotorized use on designated routes.
Consequently, although encounters between backcountry users and species of special
concern may only occur sporadically, they can be especially disturbing and lead to
additional energy expenditure and stress that reduces animals' chances of survival and
reproduction.

Protection of natal denning habitat from human disturbance is critical for wolverine and
fisher persistence (Copeland 1996; Arthur et al. 1989). Backcountry useislargely
unregulated and may displace wolverines from critical denning sites and forage areas.
Wolverine denning habitats are remote, rugged, and difficult to access. Consequently the
odds of backcountry skiers disturbing denning wolverines are low.
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Fishers, especially when denning, may be sensitive to human disturbance (Trochta 1999).
Because very little is known about this species and their distribution in the parks, itis
difficult to assess the potential degree of impact from winter recreation, including
nonmotorized use.

Little is known about the sensitivity of martens to human activity. They are described as
inquisitive and may show greater tolerance than wolverines or fishers, having been found
in areas of high human activity (Strickland and Douglas 1987).

Arrhythmic variationsin activity patterns have been observed in river otters as a result of
individual differences and human activity (Melquist and Dronkert 1987), with otters
exhibiting more nocturnal or crepuscular activity in disturbed areas. How winter
recreation may affect otters in the parks is unknown.

Swans have shown greater displacement behavior to people on foot or skisthan to
motorized traffic (Shea 1979; Aune 1981). They are especialy sensitive during the
breeding season, which occurs outside of the period of winter use. Skiing or
snowshoeing near open water habitats may cause swans to flush; however, thisis not
considered a major problem for swans in the parks (McEneaney, pers. com., 2000).

Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Consequently thereisasmall
potential that visitors to sensitive geothermal areas may disturb lizard habitats.

Impacts to rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow vehicles and their effects on water quality.

Presence and use of winter support facilities. The primary effects of warming huts and
campgrounds on park species of special concern are associated with increases in human
activity and the subsequent disturbance and displacement of species or their prey.
Habituation is not a concern for the species discussed below.

Under alternative A, the only new support facility would be the construction of a
warming hut at Norris. This hut would be located in thermally influenced ungulate
winter range. It ispossible that increased human presence in the area may displace
ungulates and consequently lower the availability of carcasses for wolverines, fishers,
and martens. The effect would be minor and short term as ungulates habituate to human
activity in the area.

Potential impacts to river otters would be limited to those associated with increased
human activity; specific effects are largely unknown.

The hut site would not be immediately adjacent to swan habitat; therefore, no effects on
swans would occur.
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Sagebrush lizards hibernate throughout the winter use season but may be impacted by
winter activities that disturb rocky, geothermal areas. Consequently thereisasmall
potential that hikersin sensitive geothermal areas may disturb lizard habitats.

Impacts to rubber boas, fish, and amphibians are limited to activities that affect the
aguatic environment. In regardsto winter use, these impacts are limited to the use of
motorized oversnow vehicles and their effects on water quality. See Water and Aquatic
Resources for an assessment of the impacts of exhaust on water quality in the parks.

Conclusion

Most impacts from winter recreation do not result in long-term effects to populations.
The effects of plowed and groomed surfaces on ungulate movements may contribute to
energy savings, but it isuncertain if energy saved is greater than associated effects
incurred from displacement and overall disturbance. The effects of packed surfaces on
carnivores, especially lynx, are unknown and in need of investigation. Mortalities
resulting from collisions with wheel ed-vehicles are much higher than with snowmobiles,
and primarily affect ungulates. On a population level, road-kill mortalities are negligible
to minor for al species, but loss of individuals of federally protected species (i.e.,
grizzlies and wolves) is aconcern. No documented road-kills of large mammals exist for
snowcoaches (Gunther et al. 1998). Nonmotorized recreation in the front country and
backcountry, with the exception of bighorn sheep, is generally associated with minor to
moderate effects, and has not presented along-term threat to any park species.
Backcountry skiers may be impacting the imperiled sheep population in GTNP and
effects may be moderate to major without mitigation. The presence and use of winter
support facilities may incur impacts due to habituation to human foods (primarily a
problem for bears) and displacement of species sensitive to human activities.
Displacement effects are considered negligible to minor, and habituation is mitigated by
installation of wildlife-proof winter garbage facilities, afeature of all alternatives.

Although impacts to populations resulting from winter recreation are neither long term
nor very significant, impacts to individual members of the population can be important,
leading to death either directly from collisions or continued harassment, or indirectly
through management actions taken as a response to habituation to human presence and
food. Although concerned about impacts to individuals, for the most part (with the
exception of federally protected species), the NPS bases management actions on the
protection of populations of native animals. For example, see NPS 77, Natural Resources
Management, Chapter |1.

Ungulates
- Effects of groomed roads and trails on anima movements — unknown if and to what
extent beneficial effects outweigh negative effects.
Effects of motorized oversnow use of groomed and ungroomed roads and trails on: (1)
mortality caused by collisions — adverse, negligible, and short term, and (2) displacement
from preferred habitats — adverse, moderate, short term.
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Effects of plowed roads on: (1) habitat fragmentation — adverse, minor, and short term; and
(2) animal movements — unknown if and to what extent beneficial effects outweigh
negative effects.

Effects of motorized use of plowed roads on: (1) mortality caused by collisions — adverse,
minor, and short term; and (2) displacement from preferred habitats — adverse, moderate,
and long-term.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — adverse, minor, and short term.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, moderate, and short term. Impacts to bighorn sheep in GTNP would be
moderate to major and long-term if no mitigation is applied.

Effects of the presence and use of winter support facilities on displacement — adverse,
minor, and short term.

Federally Protected Species

Effects of groomed roads and trails on anima movements: (1) bald eagles, grizzly bears,
and wolves — no effect; and (2) lynx — adverse, negligible to major and short term,
depending upon lynx distribution and abundance in the parks.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement from preferred habitats — adverse, negligible, and short term for al species
excluding the grizzly bear, which, for the most part, will not be active during the winter use
Season.

Effects of plowed roads on: (1) habitat fragmentation — no effect on any of the listed
species; and (2) animal movements —no known effect on any of the listed species.

Effects of motorized use of plowed roads on: (1) mortality caused by collisions — adverse,
negligible, and short term (bald eagles and grizzly bears); adverse, minor, and short term
(wolves); no known effect to date on lynx; and (2) displacement from preferred habitats —
adverse, negligible, and short term (bald eagles), no effect (grizzly bears); no known effect
to date on wolves and lynx.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — adverse, negligible, and short term (bald eagles); no effect
(grizzly bears); no known effect to date on wolves and lynx.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, minor, and short term (bald eagles); adverse, negligible, short term
(grizzly bears); no known effect to date on lynx and wolves.

Effects of the presence and use of winter support facilities on displacement — no affect
(bald eagles); adverse, negligible, and short term (grizzly bears, with mitigation); adverse,
minor, and short term (wolves); no effect on lynx because the Norris Warming Hut will not
bein lynx habitat.

Soeues of Special Concern
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Effects of groomed roads and trails on (1) anima movements — no known effect
(wolverines); adverse, negligible, and short term (fishers, martens); no effect (otters, swans,
reptiles, amphibians, and fish); (2) foraging activities — adverse, negligible, and short term
(marten); no effect on the other species; and (3) subnivian prey availability — adverse,
negligible, and short term (marten); no effect on the other species.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement — no known effect (wolverine); adverse, negligible, and short term (fishers
and marten); no effect (otters, reptiles, amphibians, and fish); adverse, minor, and short
term (swans).

Effects of plowed roads on animal movements — no known effect (wolverines, fishers, and
martens); no effect (otters, swans, reptiles, amphibians, and fish).
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Effects of motorized use of plowed roads on (1) displacement from preferred habitats —
adverse, negligible, and short term (wolverines, fishers, martens); no effect (otters, swans,
reptiles, amphibians, and fish) and (2) mortality from collisions — adverse, negligible, and
short term (otters and martens); no effect to date on other species.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — no effect (wolverines); no known effect (fishers, martens, and
otters); adverse, minor, and short term (swans); adverse, negligible, and short term
(sagebrush lizard) no effect (rubber boa, amphibians, and fish).

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, negligible, and short term (wolverines and sagebrush lizard); no known
effect (fishers, martens, and otters); adverse, minor, short term (swans); no effect (rubber
boa, amphibians, and fish).

Effects of the presence and use of winter support facilities on displacement of potential
prey (carcass) availability — adverse, minor, and short term (wolverines, fishers, and
martens); no effect (swans, rubber boa, amphibians, and fish); no known effect (otters);
adverse, minor, and short term (sagebrush lizard).

Mitigation
- Closures around wolf dens and swan and eagle nests would continue to be implemented.
Closures would be posted and enforced for the duration of time during which the speciesis
most sensitive to human disturbance.

The monitoring and evaluation of backcountry nonmotorized use in GTNP should be
enhanced and closures to use should be implemented as warranted.

Ramps or pullouts where moose could exit plowed roads to reduce collisions between
snowmobiles and moose along the CDST would be provided.

Use of groomed and plowed surfaces by bison and other ungulates would continue to be
monitored.

Snow track surveys for carnivores (including lynx) on both groomed and ungroomed routes
would be conducted.
Effects on Natural Soundscape

Audibility analysis — combined effects of all wheeled and oversnow vehicles.
Table 72 presents the acres of park land by road segment where any wheeled or
oversnow vehicle noise would be audible under the two background conditions,
“average” and “quiet”, as defined in the Assumptions and Methodol ogies section of this
chapter. For each background condition, acreage is presented for three categories of
audibility: (1) audible for any amount of time (labeled “audible at al”); (2) audible for
10% of the time or more; and (3) audible for 50% of the time or more. Appendix M
contains tables with distances to audihbility for each segment for each alternative.

The results show that for the no action aternative, under average background sound level
conditions during the time during the day, oversnow and/or wheeled-vehicles would be
audible to some degree for over 181,000 acres in the three park units. For over 94,000 of
those acres, oversnow or wheeled-vehicles would be audible for at least 10% of the time
during the day. For 23,000 of those acres, they would be audible for at least half of the
time during the day. These acreage totals increase by 11% to 4% for the “quiet”
background conditions.

The segment from Moran Junction to the South Entrance of GTNP, which carries a great
deal of wheeled-vehicle traffic unrelated to the alternatives, contributes the greatest to the
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total acreage values for all three audibility categories. Since the traffic and its high level
of audibility remain almost constant for all the alternatives, the magnitude of audibility
effectsis somewhat masked.

The second largest contributor to the “audible at al” and “audible 10% or more”
categoriesis Jackson Lake, with its snowplanes and snowmobiles. The 50-foot noise
emission level used for snowplanes was 90 dBA, higher than the regulated 86 dBA,
based on data collected in 1995 and 1996. (Bowlby & Associates 1995, 1996) The
effect is even more evident when noting that Jackson Lake is the fourth shortest of the
twenty analyzed “road” segments; the reason is the very high noise emission level of the
snowplanes. However, Jackson Lake is not a contributor to the “ audible 50% or more”
categories because of the relatively low number of snowplanes and snowmobilesin use.

The plowed road from Mammoth to the Y NP Northeast Entrance is a major contributor
tothe “audible at all” acreage (and, to alesser extent, “audible 10% or more”), which
remains virtually unchanged across all of the alternatives.

Other mgjor contributorsto the “audible at al” and “audible 10% or more” acreage are
the Fishing Bridge-West Thumb and West Thumb-Flagg Ranch segments.

The other key segments for the “audible 50% or more”’ categories are from the YNP
West Entrance to Madison and from Madison to Old Faithful.

Average sound level analysis

To give a sense of the effect of the number of oversnow or wheeled-vehicles on aroad
segment, and their speed and sound level, Table 73 shows the computed hourly
equivalent or “average” sound level (L.,) over the daytime period. Levels are shown for
each road segment at two distances, 100 feet and 4,000 feet, and for both open and
forested terrain. These hourly Leq values do not have the background sound level added
into them. Also, they cannot be compared against the background levels to assess
audibility, since L, values represent along-term average of both quiet and loud
moments.

These hourly L, values show that the segment representing Jackson L ake (snowplanes
and snowmobiles), plus the segments from the Y NP West Entrance to Madison and
Madison to Old Faithful (snowmobiles and snowcoaches) have the highest average sound
levels at any given point along them.

Conclusion

The no action aternative impacts the soundscape of very large areas of the three park
units. The sources are the snowmobiles and snowcoachesin Y NP and a combination of
snowplanes, snowmobhiles, and wheeled-vehiclesin GTNP and along the Parkway. A
major portion of the impacted acreage is due to through traffic on US 26 for the road
segment from Moran Junction to the sound environment of GTNP. Snowplanes and
snowmobiles on Jackson Lake are also major contributors to audibility for at least 10% of
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thetime. Except for US 26, the only other areas with significant audibility 50% of the
time or more are the segmentsin Y NP from the West Entrance to Madison and from

Madison to Old Faithful.

Table 72. Acresof park land affected by vehicle audibility.

With Average Background With Quiet Background
Conditions Conditions

Audible
Audible 10% | Audible 50% Audible 10% | 50% of

Audible | oftheTime | of theTime | Audible | of theTime | theTime

Road Segment Miles| at All or More or More at All or More | or More
1. Mammoth to Northeast Entrance | 47 16,126 5,445 0 16,822 6,342 0
2. Mammoth to Norris 21 11,400 761 0 12,372 1,043 0
3. West Entrance to Madison 14 8,032 6,482 5,282 10,090 7,060 6,032
4. Madison to Norris 14 6,853 5,505 347 7,249 6,029 419
5. Norristo Canyon Village 12 5,443 3,955 0 5,683 4,420 0
6. Canyon Villageto Fishing Bridge | 16 9,999 6,559 0 11,173 7,426 166
7. Fishing Bridgeto East Entrance | 27 10,760 1,381 0 11,762 1,582 0
8. Fishing Bridge to West Thumb 21 15,645 9,490 0 17,785 10,884 0
9. Madison to Old Faithful 16 8,781 7,583 5,546 11,064 8,324 6,604
10. Old Faithful to West Thumb 17 7,713 6,057 0 8,053 6,643 0
11. West Thumb to Flagg Ranch 24 12,716 8,781 671 13,577 9,884 944
12. Grassy Lake Road 7.6 3,033 0 0 3,303 0 0
13. Flagg Ranch to Colter Bay 156 | 7,706 3,225 0 8,344 3,574 0
14. Colter Bay to Moran Junction 10.2| 4,631 2,434 0 5,019 2,669 0
15. Moran Junction to East Entrance 2 1,225 755 489 1,319 866 534
16. Moran Junction to South Entrance | 26 21,714 | 14,536 11,123 23842 | 16,922 |11,825
17. Teton Park Road 15 7,805 0 0 8,512 0 0
18. Moose-Wilson Road 25 1,007 0 0 1,053 0 0

19. Antelope Flats Snowmobile Route | -- NoVeh."| NoVeh. | NoVeh. |NoVeh. | NoVeh. | NoVeh
20. Jackson Lake 9.7 | 20,540 | 11,649 0 23,655 | 13,706 0
TOTAL 181,127 | 94,599 23,459 |200,676 |107,373 | 26,525

"No Veh. = No Vehicles
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Table 73. Average hourly L, from wheeled and over snow vehicle noise at two

distancesto each road segment for alternative A.

L & at Distance (dBA)

Open Terrain

Forested Terrain

Road Segment 100 feet 4,000 feet 100 feet 4,000 feet
1. Mammoth to Northeast Entrance 35 2 33 0
2. Mammoth to Norris 44 4 42 0
3. West Entrance to Madison 56 16 54 8
4. Madison to Norris 53 13 51 5
5. Norristo Canyon Village 51 12 50 4
6. Canyon Villageto Fishing Bridge 50 10 49 2
7. Fishing Bridge to East Entrance 44 4 43 0
8. Fishing Bridge to West Thumb 50 10 48 2
9. Madison to Old Faithful 56 16 54 8
10. Old Faithful to West Thumb 52 12 50 4
11. West Thumb to Flagg Ranch 51 11 50 3
12. Grassy Lake Road 42 2 41 0
13. Flagg Ranch to Colter Bay 44 7 42 0
14. Colter Bay to Moran Junction 44 9 43 1
15. Moran Junction to East Entrance 47 13 45 5
16. Moran Junction to South Entrance 46 14 44 6
17. Teton Park Road 39 0 37 0
18. Moose-Wilson Road 34 0 32 0
19. Antelope Flats Snowmobile Route No Veh. No Veh. No Veh. No Veh.
20. Jackson Lake 58 12 56 4

Effects on Cultural Resources
Because this aternative reflects current use and management practicesin the three parks,
there would be no new direct or indirect impacts to cultural resources. Ongoing cultural
resource management activities would continue to be directed toward the long-term
preservation of cultural resources.

Conclusion
The protection, preservation, and interpretation of cultural resources would follow

existing trends and, with appropriate mitigation, there would be no adverse impacts to
such resources.

Effectson Visitor Accessand Circulation

Access
How visitors currently arrive at the park, the activities they participate in, and the
facilities available to accommodate varying modes of transportation are described in
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Chapter 111. All facilities, activity use levels, modes of transportation, and circulation
patterns would remain the same. No changes are assumed in alternative A. The
following table provides baseline winter-use levels by activity at multiple facilities and
destination areas within the park units.

Table 74. Existing winter use visitation by facility or destination area.

Cross-
Country
Skiing / Snowcoach Wheeled-
Park / Facility Snowmobile Snowshoe Tours Snowplanes | Vehicles
Y ellowstone National Park
North Entrance None None None N/A Moderate
Northeast Entrance None Light None N/A Moderate
East Entrance Light Light None N/A None
South Entrance Moderate None Moderate N/A None
West Entrance High Light High N/A None
Mammoth Light High Moderate N/A Moderate
Tower-Roosevelt None High None N/A Moderate
Canyon Village Moderate Moderate Moderate N/A None
Fishing Bridge Moderate Light Light N/A None
Lake Village Moderate Light Light N/A None
Bridge Bay Moderate Light Light N/A None
West Thumb Moderate Light Moderate N/A None
Grant Village Moderate Light Moderate N/A None
Old Faithful High High High N/A None
Madison High Light High N/A None
Norris Moderate Light Moderate N/A None
Grand Teton National Park / JDR Memorial Parkway
Moran Entrance Moderate None None N/A High
South Entrance None None None N/A High
Moose-Wilson Road Light Moderate None N/A Light
Flagg Ranch High Moderate Moderate N/A Moderate
Colter Bay Moderate Moderate None High High
Signal Mountain Moderate Moderate N/A Light Moderate
Jenny Lake Light High N/A N/A N/A
Moose Visitor Center | None Light N/A N/A Moderate
Triangle Ranch Light None N/A N/A None

The following table shows current use on all road segments of the three park unitsin

terms of average daily use based on the peak use months of January and February. See

Appendix J and the Methods and Assumptions section earlier in Chapter 1V for more

information on how this usage was determined. Appendix Jalso contains similar tables
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that show the number of vehicle-miles that would be traveled on an average daily basis,

for each alternative scenario.

Table 75. Alternative A current motorized use.

Average Daily Use January-February

Road Segment Autos | Buses/VVans | Snowcoaches | Snowmobiles

Mammoth to Northeast Entrance 61 4.2 0 0

Mammoth to Norris 0 0 33 30.5
West Entrance to Madison 0 0 9.1 554.2
Madison to Norris 0 0 52 247.0
Norristo Canyon Village 0 0 39 184.5
Canyon Village to Fishing Bridge 0 0 31 148.1
Fishing Bridge to East Entrance 0 0 0 36.4
Fishing Bridge to West Thumb 0 0 2.6 125.1
Madison to Old Faithful 0 0 10.3 488.6
Old Faithful to West Thumb 0 0 4.3 209.4
West Thumb to Flagg Ranch 0 0 43 175.8
Grassy Lake Road 0 0 0 24.2
Flagg Ranch to Colter Bay 86 9.5 0 24.3
Colter Bay to Moran Junction 192 10 0 24.3
Moran Junction to East Entrance 562 29 0 24.3
Moran Junction to South Entrance 773 39 0 0

Teton Park Road 0 0 0 104
Moose-Wilson Road 5 0 0 3

Antelope Flats Snowmobile Route 0 0 0 0

Concession Services

In the Affected Environment section under the main heading of Visitor Access and
Circulation thereis a discussion relevant to concessions offered in the parks, titled * Park
Facilities and Winter Destination Areas.” Within this discussion are the subtopics of
“lodging,” “parking,” and “other winter services and facilities.” In alternative A, under
current management, the concession related facilities and services noted in the Affected
Environment would remain the same. It should be noted that concession plans and
contracts provide for some management flexibility over time to deal with changing
circumstances, needs and markets. Even under current management direction, changes
would be expected to occur in concessions operations.

Conclusion

All facilities, modes of transportation, and circulation patterns and use trends would
remain the same as described in Chapter 111, in the Affected Environment section relating

to access.
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The amount and type of winter visitor opportunities offered in the parks under the no
action aternative are provided in Table 76 and Table 77.

Table 76. YNP visitor opportunities.

Opportunity

Milesor Areas

Length of Season

Oversnow motorized route

184

Mid-December to Mid-March

Oversnow motorized route —

Mid-December to Mid-March

snowcoach 158.6.

Oversnow motorized trail 0 Mid-December to Mid-March
Plowed route 76 Mid-December to Mid-March
Groomed nonmotorized 37 Mid-December to Mid-March
Warming huts 6 Mid-December to Mid-March
Backcountry 22 million ad Contingent on snowfall in northern

portion of park

Table77. GTNP and the Parkway visitor opportunities.

Opportunity Milesor Areas Length of Season

Oversnow groomed motorized route 21 December to April"
Oversnow groomed motorized route 0 December to April
—snowcoach

Oversnow groomed motorized trail 33.9 December to April"
Plowed road 100.1 December to April
Ungroomed motorized trail or area 35.6

and Jackson Lake

Groomed nonmotorized 0. December to April
Ungroomed nonmotorized trail or area 26.4

Warming hutg/I nterpretive centers 2 December to April®

"Variable, dependent on snow conditions

Visitor Experience and Satisfaction
In aternative A, the various types of visitor experience and levels of satisfaction would
remain as introduced in the Affected Environment section. The criterialisted below were
defined by visitor responses to various surveys of winter visitorsin the three park units.
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Opportunitiesto View Wildlife. Most winter visitors rate wildlife viewing as a primary
or important reason for visiting the parks. Most visitors are generally satisfied with the
amount of wildlife viewing opportunities currently available. One of the top three
reasons for visiting YNP cited by Borrie et al. (1999) was to view bison.

Opportunitiesto View Scenery. Most winter visitorsto YNP and GTNP (Littlgjohn
1996; Borrie et a. 1999) rate viewing scenery as a primary reason for their visit. Visitors
indicated that they were for the most part “totally” satisfied with the quality of scenery in
the parks.

The Safe Behavior of Others. Snowmobile and skiers rate this factor asimportant and
indicate that it has an influence on the enjoyment of their visit. Many visitors indicate
that the dual use of trails and areas for both snowmobiling and skiing contributes to the
perception of an unsafe environment. Under the no action alternative, the experience of
visitors would continue to be impacted.

Quality of the Groomed Surface. More than 80% of winter visitors rate the quality of
the road surface as very important. The groomed surface from West Entrance to Old
Faithful isfrequently very rough and the quality of snow cover ispoor. The CDST
oversnow surfaceis frequently in poor condition, asisthe Grassy Lake Road. Under the
no action alternative these conditions would continue.

The Availability of Accessto Winter Activities or Experiences. Nearly all
respondents to a recent survey (Borrie et al. 1999) supported oversnow mechanized
access. More than 90% of winter visitors surveyed did not support plowed roads and
snowcoach-only travel. Most winter visitors valued highly the winter experience in the
parks and felt it was a special and unique experience. Winter respondents to the 1998-99
winter visitor survey (Duffield et al. 2000a) also favored access to the parks by
snowmobile. Respondentsto the summer (Duffield et a. 2000b) and telephone surveys
(Duffield et a. 2000c) were more evenly divided between support for groomed roads for
snowmobiles and support for groomed access for snowcoaches. Plowed access also
received very low support from the summer and tel ephone survey respondents.
Similarly, in acount of public comments supporting various alternatives in the DEIS,
there was an even split between numbers of |etters supporting groomed access for
snowmobiles (44%) and those supporting groomed access for snowcoaches only (45%).
Very little support was indicated for the proposal to plow the West Y ellowstone to Old
Faithful road.

Availability of Information. Surveyed winter visitors indicate that the availability of

safety information is very important. Accurate and readily available information about
safe travel practices and winter conditions is one of the suggested management actions
that received a high level of support from most respondents.

Quiet and Solitude. Most survey respondents felt that natural quiet and solitude was
important to the quality of their park visit. A recent study indicates that respondents
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ranked experiencing tranquility and peace and quiet and getting away from crowds as
highly important (Borrie et al. 1999). Although an important value, many visitors
responded that they were somewhat dissatisfied with their ability to experience quiet and
solitude. Opportunities for quiet would continue to be minimal over 50% of the time
aong the road from West Y ellowstone to Old Faithful and 10% of the time near Jackson
Lake and along US 26 from Moran Junction to the South Entrance to Y ellowstone.

Clean Air. Clean air wasimportant to most visitors (Littlgjohn 1996). Surveyed visitors
indicated a high level of support for management actions requiring clean and quiet
snowmobiles (Duffield et al. 2000c; Borrie et al. 1999). Snowmachine emissions on high
use days are often visible along the road corridors and at staging areas, particularly at Old
Faithful, near the West Entrance, and at Flagg Ranch near the South Entrance of YNP.

Conclusion

Visitor experience trendsin YNP, GTNP, and the Parkway under the no action
aternative would continue. Little or no operational change would occur under this
aternative resulting in a negligible short-term effect in the range of experiences offered.
Visitation would be influenced by the method of transportation available to visitors.
Incremental increases in visitation would have a short-term negligible effect on the
satisfaction of the current winter visitor.

Encounters with park wildlife and scenery would continue to be primary attractions. The
overall satisfaction of winter visitors would remain high. Current levels of snowmabile
emissions and sound levels would continue to detract from the winter experience for
many visitors resulting in direct short-term major impacts on visitor experience. The
perceived unsafe behavior of others and the occurrence of visitor conflicts would
continue to have a direct short-term moderate adverse effect on the experience of some
users.

IMPACTSOF IMPLEMENTING ALTERNATIVE B

Effects on the Socioeconomic Environment

GYA Regional Economy. Alternative B includes a number of provisionsfor relatively
minor changes in management and grooming of trails within YNP and GTNP. Most of
these changes are unlikely to impact visitor decisions on whether or not to visit the parks
for recreation. One proposed management change, however, has the potential to
substantially impact visitation levelsto the GY A and, therefore, visitor expenditures and
the overall level of economic activity within the GYA.

Alternative B contains a proposal to plow the road from West Y ellowstone to Madison
Junction to Old Faithful. The 1999 GY A winter visitor survey asked respondents how
their visitation would be affected if this road segment were plowed and open for car and
bus travel only. Based on the responses to this survey question, visitation to the GY A by
winter visitors who live outside of the five-counties would be reduced by 18.4% if the
road from West Y ellowstone to Old Faithful were plowed and open only for car and bus
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travel. Park visitors who reside outside of the five-county GY A made up 85.9% of total
sampled visitors. This estimated reduction in visitation is a net change, which takes into
consideration the responses of those current winter visitors who said they would visit
more often if the change occurred. Also considered in the calculation were those
respondents who said they would visit the same, but would shift their use to other areas
of the GY A (for example, from park lands to national forest lands).

If 18.4% of the non-GY A resident visitors decided not to recreate within the five counties
because of the plowing of the West Y ellowstone to Old Faithful road, the local economy
would lose the local-area expenditures these potential visitors would have made.

Using the winter survey responses and an IMPLAN input/output model, it is estimated
that total economic output in the five-county GY A areawould be reduced by $13.2
million under alternative B. In addition it is estimated that 312 jobs within the five
counties would be lost due to reduced nonresident expenditures in the area.

While $13.2 million is a negligible to minor impact on the overall $5.7 billion economic
output of the five-county area, thisimpact likely would be concentrated in small
communities such as West Y ellowstone. Currently about 50% of winter visitorsto the
parks enter through the West Entrance. The winter economy of West Y ellowstone,
Montana s centered around tourists who have come to the areato recreate in the park as
well as on surrounding national forest lands. Because of the small size of the West

Y ellowstone economy, its relatively large share of the park’ s snowmobile visitors, and its
proximity to the affected road segment, it can be assumed that the town will bear a
disproportionately large share of the nonresident expenditure reductions.

The town of West Y ellowstone levies alocal option tax targeted at tourist spending. Tax
records show that for the period 1989-1999, tourist expenditures have been growing at a
10% annual rate. In addition tourist spending in the winter months accounts for about
25% of year-round tourist spending in the town. Given the relative size of the West

Y ellowstone winter economy (relative to year-round totals) and the recent growth trends
for tourist spending, the estimated visitation reductions associated with aternative B
would likely have a moderate to major short-term negative impact on the town’s winter
economy, but a minor impact on the year-round economy of the town.

The estimates of reductionsin GY A visitation and nonresident expenditures are based on
responses to a survey of current winter visitors. The estimated reductions in local-area
spending could be lessened if users chose to utilize the new opportunity to access Old
Faithful viaashuttle bus. Some shift in use patterns would be expected as visitors
become aware of the wheel ed-vehicle access opportunities. The shift in visitation should
be accompanied by a shift in businesses to support these users. The extent that new users
from outside the GY A would be attracted to the area because of the alternative B plowing
action is not known at thistime.
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The possible effects of alternative B on visitors entering the parks from the south are not
quantifiable since no specific data exists. Recent visitor surveys have focused on
understanding visitor reactions to the management actions that have the likelihood to
affect large numbers of visitors. For the balance of the management actions that may
affect smaller numbers of visitors, qualitative statements are possible. Providing the
CDST on a separate route may attract more snowmobile users to GTNP and the Parkway
because the CDST may become an attraction in its own right and may provide a better
experience for visitors traveling from Moran to Flagg Ranch. In addition some
snowmobile users that might have traveled into Y NP via the West Entrance may choose
to enter the parks via Jackson. These potentia increases may be offset by the closure of
the Teton Park Road, which is used by about 1,100 snowmobiles per winter, to motorized
use. Theincreases also will be tempered by the limit on parking capacity at Flagg Ranch
and the relatively long travel distance from Jackson to Flagg Ranch and from Flagg
Ranch to destinationsin YNP. These changes in use patterns may result in a minor
increase in use in GTNP and the Parkway and, therefore, a minor increasein visitor
expenditures.

Three-State Regional Economy. Overall, 65.5% of winter visitorsin the GY A winter
visitor survey came from outside the three-state area of Montana, Idaho, and Wyoming.
Responses from these nonresident winter visitors indicate that there would be a reduction
of 18.6% of winter trips to the three-state area under the aternative B plowing proposal.

A loss of the regional expenditures by these nonresidents would lead to an overall
reduction of $14.4 million in total economic output and 351 jobs in the three-state area.
Thisis anegligible negative impact in the context of the regional three-state economy.
This estimated reduction would be reduced to the extent that nonresidents would choose
to recreate at other |ocations within the three-state region instead of inthe GYA. The
extent of any such substitution behavior is unknown.

Minority and L ow-Income Populations. One of the stated actions under aternative B
isto “provide affordable access through the addition of wheeled-vehicle accessto the
park’sinterior.” Currently, mechanized access to Old Faithful from West Y ellowstone
can be accomplished using only snowmabile or snowcoach. For visitors without
persona snowmobiles, the cost of renting a snowmobile to access Old Faithful and the
remaining park trailsis about $100 per day. The current cost of riding a snowcoach into
Old Faithful from West Y ellowstone is about $85. Alternative B proposes an aternative
mode of mechanized access. buses and private automobiles. It is anticipated that the
shuttle bus would be offered at arelatively low cost of $30 to $40. The estimated
reduced cost of accessing Old Faithful using a shuttle bus compared to renting a
snowmobile or using a snowcoach is about $70 per person.

Trip expenditures per person to the parksin the GY A vary significantly between those
visitors who report having the lowest household income and those who report having the
highest. Winter survey respondents who reported incomes below $15,000 per year spent
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an average of $329 per person on their 1999 winter trip. Those respondents reporting
incomes of $150,000 and above reported spending $1,150 per person on their trips.

Thisisaminor to moderate beneficial impact. However, it is not clear that plowing the
road would actually change the mix of lower, middle, and higher income visitors to the
parks. Summer visitors do not face the high costs of snowmobile rental or snowcoach
use, yet the income distribution of summer and winter visitorsto YNP is quite similar.
The share of the total visitor costs that can be affected by park policy isrelatively low.

If the cost of accessing Old Faithful from West Y ellowstone was reduced by $70 per
person, winter visitors with household incomes under $15,000 per year would save about
21% in trip costs, as opposed to a 6% decrease in trip costs for visitors with incomes over
$150,000.

Social Values. In anticipation of the inclusion of a number of road management options
in the EIS alternatives, the winter visitor survey asked respondents what was their
preferred means of access from West Y ellowstone to Old Faithful in the winter months.
For the entire sample of park visitors, 56.6% preferred the existing policy of grooming
for snowmabile use. A total of 13.1% preferred plowing the road and grooming a
parallel route for snowmobile use. A total of 6.5% chose closing the route to
snowmobiles and allowing ski or snowshoe use only. Another, 19.7% chose to allow
snowcoach, ski, and snowshoe travel only on thisroute. The least preferred option was
the aternative B proposed action of plowing the road without any parallel trail for
snowmobile use, which was supported by 4.2% of respondents.

Two additional questions on winter travel route management within the park were asked
on the winter visitor survey. These questions were asked in the context of the impact
winter travel within the park has on bison management. Among park visitors, 52.1%
favored the current bison and road management policies that allow winter access for
oversnow vehicles and largely regulate bison populations and movements at park
boundaries. Another 23.6% favored closing motorized winter access to the park by
ceasing to groom park roads from West Y ellowstone to Mammoth to better allow natural
forces such as weather, nutrition, and winterkill to regulate bison populations. The
remaining 24.2% of respondents said they were not sure which policy they preferred.

When the winter respondents were asked the same question again with the addition of a
choice for plowing the road from West Y ellowstone to Old Faithful, responses were
distributed in the following way: 55.3% favored the existing policy; 23% favored closing
motorized winter access, 4.7% favored plowing the road from West Y ellowstone to Old
Faithful, and 17.1% were not sure which policy they preferred.

Responses to these three questions show a consistent picture of very low support among
current winter visitors to the GY A for the major management change contained in
aternative B — plowing the road from West Y ellowstone to Old Faithful.
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Responses to the Y NP summer visitor survey and the national tel ephone survey were also
consistent in showing very low support for the aternative B road plowing option (see
Chapter 111).

Nonmarket Values. The proposed alternative B actions would potentially impact
nonmarket values of winter visitorsin several ways. The estimated reduction in current
winter user visitation resulting from the plowing of the West Y ellowstone to Old Faithful
road would impact total nonmarket trip values. The proposed clean and quiet
snowmobile regulations for winter 2008-2009 would impact the nonmarket values that
current snowmobile users place on a cleaner, quieter means of snowmobiling in the park.
Finally, the plowing of the West Y ellowstone to Old Faithful road segment would impact
the nonmarket value associated with having this type of auto and bus access to the park.

The nonmarket value of atrip to the parks of the GY A, based on the winter visitor
survey, is$91. Itisestimated that park visitation would be reduced by 18.4% resulting
from the plowing of theroad. Based on current winter visitation levels, a 18.4%
reduction in visitation would trandate into a $1.5 million reduction in the aggregate
nonmarket value of winter trips to the parks. Thisisamoderate negative impact.

Respondents to the winter survey who rented a snowmobile on their trip were asked if
they would be willing to pay a higher rental fee to rent a snowmobile that was as clean
and quiet running as atypical new car. The median willingnessto pay to rent a clean,
quiet machine was an additional $46 per day above the current cost of renting the
machine. To the extent that clean and quiet snowmobiles would be more expensive to
rent, this $46 net economic value would be reduced.

In the 1999 winter user survey, 41.8% of respondents (including non-snowmobiling
visitors) reported renting a snowmobile on their park trip. Based on this percentage of
rentals, if only clean, quiet snowmobiles were available and exclusively rented within the
park today, visitors who rent snowmobiles within the park would realize an increase in
aggregate net economic value of $1.7 million. To the extent that the rental price of a
clean, quiet machine is more than current rental rates, this aggregate value will be
reduced. If therental cost of aclean and quiet machine is $46 more per day than current
rental rates, the estimated net economic value to renters will be reduced to near zero.
Thisis amoderate beneficial impact relative to the total value of a current trip.

A final source of changesin net economic value of atrip to the parks of the GYA is
associated with the proposed plowing of the West Y ellowstone to Old Faithful road.
Winter visitors for whom Y NP was a destination on their trip were asked if they would
pay an additional fee to cover the cost of plowing the road from West Y ellowstone to Old
Faithful. The median willingnessto pay for winter car and bus access to Old Faithful
was estimated to be $6 per person. Based on this estimate, the estimated net economic
value of the road access to the park would be $440,000. Thisisaminor positive impact
for those who would continue to visit this park.
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Both the estimates for net economic value of clean quiet snowmobiles and for road
access to the park take into consideration the estimated reduction in visitation to the park
that would occur under this alternative due to the plowing activities. These estimates are
based on reduced use by current visitors.

Conclusion

The aternative B road plowing actions would have a negligible to minor impact on the
five-county and three-state economies through reduced visitation and nonresident visitor
expenditures. These expenditure reductions may be a moderate negative impact on small
communities adjacent to the park. The alternative B road plowing actions also would
have a moderate negative impact on total current trip nonmarket visitor benefits (through
reduced visitation), and a minor positive impact on nonmarket benefits through improved
winter access to Old Faithful. Snowmobile renters in the parks would see a moderate
benefit from requirements for clean and quiet machines within the park in future years.
Low-income visitors could realize a minor to moderate benefit from the alternative B
actions, which would make access to the park more affordable.

Air Quality and Public Health

In this alternative, snowmobiles would no longer enter Y NP at the West Entrance and
travel to Old Faithful. These snowmobiles and snowcoaches would be displaced by
wheeled-vehicles, including mass transit vans that would operate on a plowed road from
the West Entrance to Old Faithful. In addition by winter 2008-2009, oversnow vehicle
emission rates would be 40% of the baseline CO emission rate, 75% of the baseline PM,,
rate, and 70% of the baseline hydrocarbon emission rate. Table 78, Table 79, and Table
80 summarize the results of CO modeling for six locations in the three parks for
dternative B. Table 78 and Table 79 show the predicted maximum 1-hour average CO
concentrations and the cal culated maximum 8-hour average CO concentrations,
respectively. The percent contribution of each vehicle type, including snow plows, to the
maximum CO concentrations also is provided in Table 80 for the six locations. Table 81
and Table 82 provide corresponding model results for PM,, for the same locations and
conditions as those for CO.

Visibility

The visibility assessment indicates that under this alternative, vehicular emissions would
not cause any perceptible visibility impairment in the vicinity of the West Entrance or
aong the roadways. Perceptible visibility degradation could occur in the vicinity of Old
Faithful and Flagg Ranch when vehiclesidle for extended periods.

Conclusion

Asnoted in Table 78, Table 79, and Table 81, the model predicts major beneficial
impacts relative to aternative A at the West Entrance and along the West Entrance to
Madison roadway, for the peak traffic hour on high winter use days. Both CO and PM,,
concentrations would be reduced by more than 85%. Negligible CO reductions are
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predicted for alternative B at the staging areas, and a minor adverse impact on CO
concentration is predicted along the Flagg Ranch to Colter Bay roadway due to minor
estimated increases in wheeled-vehicles using this roadway. For PM,,, a moderate
beneficial impact would be realized at the Old Faithful staging area, but aminor adverse
impact is predicted for the Flagg Ranch staging area.

Table 78. Maximum 1-hour average CO concentrationsfor alternative B.

1-hr Maximum 1-hr Maximum Cha}nge
. . Relativeto
Concentration Concentration Al .
ternative A
(w/o Background) (w/Background)
(ppm) (opm) (w/o Background)
L ocation PP PP (%)
West Y ellowstone Entrance 3.30 6.30 88.7
West Entrance to Madison Roadway 0.70 3.70 94.1
Old Faithful Staging Area .88 3.88 313
Flagg Ranch Staging Area 1.19 4.19 30.8
Flagg Ranch to Colter Bay Roadway 1.00 4.00 9.1
Mammoth to NE Entrance Roadway 0.30 3.30 0.0

Table 79. Maximum 8-hour aver age CO concentrationsfor alternative B.

8-hr Maximum 8-hr Maximum Cha!nge
. . Relativeto
Concentration Concentration .
Alternative A
(w/o Background) (w/Background)
(w/o Background)
L ocation (ppm) (ppm) (%)

West Y ellowstone Entrance 1.55** 2.96** 88.7
West Entrance to Madison Roadway 0.33** 1.74** 94.1
Old Faithful Staging Area 0.15 1.55 313
Flagg Ranch Staging Area 0.20 1.60 30.8
Flagg Ranch to Colter Bay Roadway 0.47** 1.88** 9.1
Mammoth to NE Entrance Roadway 0.14** 1.55** 0

** Egtimated from the modeled maximum 1-hour average concentration based on the persistence formula

> = Cy* (t1/t2)10.365 (Cooper and Alley 1990).

Table 80. Vehicle contribution to CO concentrations for alternative B.

Contribution (%)

L ocation SM SC | AM LT | HT TB SV
West Y ellowstone Entrance 0 0 125 | 234 10| 06 | 625
West Entrance to Madison Roadway 0 0 101 | 24.2 06| 04 64.6
Old Faithful Staging Area 62.1 12 4.4 8.7 01| 01 234
Flagg Ranch Staging Area 69.3 12 89| 176 01| 01 29
Flagg Ranch to Colter Bay Roadway 49.8 0 133 | 311 04| 01 53
Mammoth to NE Entrance Roadway 0 0 26,5 | 66.9 05| 0 6.1

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle

van.
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Table 81. Maximum 24-hour average PM,, concentrationsfor alternative B.

Change
24-hr Maximum | 24-hr Maximum Relativeto
Concentration Concentration Alternative A
(w/o Background) | (w/Background) | (w/o Background)
L ocation (ng/m3) (pg/m?) (%)

West Y ellowstone Entrance 0.63** 23.63 98.6

West Entrance to Madison Roadway 0.63** 23.63 94.1

Old Faithful Staging Area 0.12 5.12 81.3

Flagg Ranch Staging Area 0.18 5.18 72.2

Flagg Ranch to Colter Bay .k

Roadway 0.63 5.63 333
Mammoth to NE Entrance Roadway 0.32** 5.32 0

** Egtimated from the modeled maximum 1-hour average concentration based on the persistence formula

C, = Cy* (t1/t2)10.365 (Cooper and Alley 19

90).

Table 82. Vehicle contribution to PM ,, concentrations for alternative B.

Contribution (%)

L ocation SM SC AM LT HT B sV
West Y ellowstone Entrance 0 0 35 6.7 44.3 275 18.0
West Entrance to Madison Roadway 0 0 6.8 134 | 282 157 | 358
Old Faithful Staging Area 97.0 0 0 0 15 14 0
Flagg Ranch Staging Area 98.3 0 0 0 11 0.6 0
Flagg Ranch to Colter Bay Roadway 36.3 0 11.0 21.3 21.4 6.4 3.6
Mammoth to NE Entrance Roadway 0 0 225 | 46.6 26.7 0 4.2

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle

van.

Effectson Public Safety

Alternative B proposes several actions that would reduce accident potential and improve
safety conditionsin the parks. The addition of an aggressive safety and enforcement
program would provide moderate improvements to the safety of all three park units.
Many visitors currently express concern over the unsafe behavior of other winter visitors,
particularly those riding snowmobiles (Friemund 1996). Novice or rental snowmobile
riders accounted for over 85% of all snowmobile accidents (1995-98). An aggressive
safety program, particularly one operated in cooperation with gateway communities,
would allow park personnel to reach mare novice snowmobile riders and thereby reduce
the potential for snowmachine accidents.

The implementation of nighttime (11 P.M. to 5 A.M.) travel restrictions in the parks

would eliminate motor vehicle incidents during thistime. The effect on public safety
from this action would be negligible because |ess than 1% of recorded motor vehicle
accidents have occurred between these hours.
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Current road conditions are cited as contributing factors in about 16% of snowmabile
accidentsin YNP. Improved road and trail conditions would be expected to decrease
accident rates. Eliminating travel on afreshly groomed route allows the surface to
harden, improving its quality. Since the majority of road grooming in YNP is performed
in the early evening, late night closures would have a negligible effect on the current
quality of the groomed surface.

In YNP alternative B proposes plowing the road segments between West Y ellowstone
and Old Faithful and would implement a shuttle bus system as the primary mode of
visitor access on thisroute. This action would provide moderate benefits to public saf ety
because shuttle bus drivers would have greater familiarity with winter driving conditions,
and local wildlife movements and the overall numbers of vehicle milestraveled per day
on these road segments would be greatly reduced. However, conflict between wheeled-
vehicles would be anticipated, and the potential for vehicle-animal collisions would be
greater under this aternative than under the no action alternative (see Chapter 111, Motor
Vehicle Accidents — YNP).

Depending on weather conditions, the plowed road from the West Entrance to Old
Faithful would greatly improve ambulance response times to Madison and Old Faithful.

Relocating the CDST in GTNP to a new pathway between Moran and Flagg Ranch
would eliminate the potential for inter-modal conflicts along that stretch of road and
aleviate expressed concern about safety regarding this arrangement. Phasing out
snowmobile use on Jackson Lake would eliminate the potential there for snowmobile-
related incidents. Closing the Teton Park Road to snowmobiles would eliminate the
potential for accidentsinvolving co-located skiers and snowmobiles.

Conclusion

Overall, implementation of this alternative would result in moderate beneficial
improvements to public safety in YNP primarily due to the implementation of a mass
transit system between the West Entrance and Old Faithful, an aggressive safety
information and enforcement program, and a shorter response time for EMSto the
Madison and Old Faithful areas. These improvements would affect employees and
visitors.

Implementation of this alternative would result in moderate beneficial improvementsto
public safety in GTNP due to increased safety information and an enforcement program,
reduction of inter-modal conflicts, separation of uses, and elimination of snowmobile
conflicts on Jackson Lake. These impacts would affect employees and visitors.

Effectson Geothermal Features

In aternative B, areas of winter visitor access are the same as described in alternative A,
The effects of winter access to geothermal features are similar to those described in
alternative A with the following exceptions.
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The additional public awareness that would result from increased interpretive
opportunities would provide beneficial improvementsto the protection of geothermal
resources.

The longer winter visitor season (from early December through mid-March) on the road
from West Y ellowstone to Madison and Madison to Old Faithful would increase the
number of visitors in the geothermal basins along the Madison to Old Faithful road
segment and at Old Faithful. Thisincreased use and access would cause a corresponding
increase in the likelihood of adverse impacts on the geothermal resourcesin this area.

Plowing the road from Old Faithful to West Y ellowstone would afford park managers
some discretion when identifying the location of plowed pullouts and shuttle bus stops.
This action would provide a minor amount of additional protection to geothermal
resources along these road segments. Similarly, backcountry travel restrictions may
indirectly improve the protection of geothermal features. All backcountry travel under
this alternative would be restricted to designated trails in wildlife winter range, which
includes geothermal areas. This restriction would benefit geothermal features since off-
trail travel would not be allowed and managers would only designate winter travel routes
that are away from sensitive areas.

If the adaptive management provisions (research and monitoring) of this alternative
indicate that winter visitor use is causing direct long-term impacts to geothermal features,
then those impacts must be mitigated or the features would be closed to visitors. The
adaptive management provisions of this alternative provide major long-term benefitsto
the protection of geothermal resources.

Conclusion

Anincrease in winter visitation would result in minor adverse impacts on geothermal
features near roads, staging, and destination areas. Minor adverse impacts may occur in
other geothermal areas accessed by groomed roads and nonmotorized trails. These
impacts may be long term. Some mitigation of the described impacts would occur
through increased interpretation and winter backcountry-use restrictions. All geothermal
features would be protected through the monitoring and scientific studies provisions of
this alternative. If adverse impacts occur that cannot be mitigated, the geothermal feature
or resource would be closed to visitor use. The short-term impacts on geothermal
resources would be minor and adverse. Although some long-term adverse impacts may
occur on individual features, the overall protection to these resources provided by this
alternative is moderate to major and beneficial.

Water and Aquatic Resour ces

The potential for risk of pollutants, as described in alternative A, entering surface and
subsurface waters would increase as the number of snowmobilesincrease aong the
Canyon Village to Fishing Bridge “high” risk road segment. Therisk to water quality
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would decrease along the Madison to Norris and Madison to Old Faithful “high” risk
road segments with the decrease or prohibition of snowmobiles on those segments.

The potential for risk of pollutants entering surface water from “medium” risk road
segments would increase on the Mammoth to Norris, Fishing Bridge to East Entrance,
Fishing Bridge to West Thumb, Old Faithful to West Thumb, and West Thumb to Flagg
Ranch segments as the number of snowmoabiles increased.

The potential for risk of pollutants entering surface water from the “low” risk Norristo
Canyon and Teton Park Road segments would decrease with the decrease or prohibition
of snowmobiles on that segment.

There would be no change along the remaining road segments.

Table 83* Snowmachines and associated risk levelsfor alter native B.

Impact: Daily Vehicle | Impact: Daily Vehicle

Miles Traveled Along | Miles Traveled Along

Risk + [the Segmentin Alt. A*|the Segment in Alt. B*

Road Segment Rating SM sC SM SC

Mammoth to Norris Medium 641 69 1176 63
West Entrance to Madison Medium 7759 127 0 0
Madison to Norris High 3458 73 588 70
Norristo Canyon Village Low 2214 47 672 48
Canyon Villageto Fishing Bridge | High 2370 50 3872 48
Fishing Bridge to East Entrance Medium 983 0 1809 0
Fishing Bridge to West Thumb Medium 2627 55 5208 63
Madison to Old Faithful High 7818 165 0 0
Old Faithful to West Thumb Medium 3560 73 5746 68
West Thumb to Flagg Ranch Medium 4219 103 7728 96
Grassy Lake Road High 184 0 200 0
Flagg Ranch to Colter Bay Low 379 0 400 0
Colter Bay to Moran Junction High 248 0 250 0
Moran Junction to East Entrance | Medium 49 0 50 0
Teton Park Road Low 156 0 0 0
Moose-Wilson Road Low 6 0 6 0

3 *SM = Snowmobile, SC = Snowcoach; The source of pollutants is emissions from snowmobiles, which produce
(conservatively) ten times as many emissions per mile as most wheeled vehicles. Single snowcoaches produce fewer
emissions then single snowmobiles.

+High = within 100 meters of aquatic system on 76% to 100% of the road segment; Medium = within 100 on 51% to 75%
of the road segment; Low risk segments are within 100 meters of rivers less than 50%.
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Conclusion

Deposition into snowpack would continue to occur from 2-stroke engine emissions along
groomed park roadsin YNP and GTNP. The effect of this deposition on water quality is
undetermined but there is currently no evidence of measurable changesin water quality
or effects on aquatic resources. It is possible that accumulations of pollutantsin aguatic
systems may have adverse impacts on wetlands and aquatic resources downstream from
high-risk road segments. Oversnow vehicle usein this alternative involves localized high
risk to surface water quality, but reduces oversnow vehicle-miles traveled along high risk
road segmentsin the three park units by about 65%. Snowmobile and snowplane use on
Jackson Lake would continue the risk of moderate to major adverse impacts on water
quality in that water body. The phasing out of snowmobile use on Jackson Lake would
in time reduce the sources of pollution by half. Minor short-term water quality and
wetland impacts would occur along the eastern side of US 89/287 as a result of new
pathway construction.

Mitigation

The new year-round pathway would be designed and sited to minimize impacts to all
park resources including wildlife, vegetation, and wetlands. Any impacts to wetlands
would be minimized and mitigated in accordance with NPS Wetland Guidelines. Any
needed bridges would be designed to complement, not impact, floodplains in accordance
with NPS Floodplain Management Guidelines. The use of bio-based fuels by the NPS
and the availability of fuelsin gateway communities may result in aminor decreasein
pollutant deposition into snow. Best management practices would be utilized during the
construction, reconstruction, or winter plowing of trails and roads to prevent unnecessary
vegetation removal, erosion, and sedimentation. The release of snowpack contaminants
into surface water could be mitigated by disconnecting snowmelt drainages from trails
used by oversnow vehicles. Any new or reconstructed winter-use sanitary facilities
would be constructed in locations and using advanced technol ogies that would protect
water resources. A focused program of monitoring would reduce the uncertainty of
impacts from oversnow vehicles, and if necessary, indicate best management practices
that might be implemented.

Effectson Wildlife

Ungulates

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel into wildlife areas that would normally be
inaccessible due to deep snow. Under alternative B, Y NP would groom about 160 miles
of road surface for use by oversnow motorized vehicles (24 less than under alternative A)
and 47 miles for nonmotorized use (10 more than under alternative A). GTNP and the
Parkway would groom about 36 miles, the same as alternative A.

In Y NP effects related to packed trails would be reduced relative to alternative A.
Effectsin GTNP would remain the same.
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Effects of motorized over snow use of groomed and ungroomed roads and trails. The
use of motorized oversnow vehicles can cause injury and death to wildlife, especialy in
poor lighting conditions and during snowfall, and can cause displacement from preferred
habitats. Under alternative B, these effects would be associated with 160 miles of
groomed oversnow motorized roadsin YNP (24 less than current management); GTNP
would maintain 36 miles of groomed motorized routes (the same as currently) and 11
miles of ungroomed motorized routes (24 miles less than current management).

Because the use of oversnow motorized vehicles would be reduced in the parks under
aternative B, overall associated effects would be reduced with the exception of the routes
from Moran to Flagg Ranch and Grassy Lake Road in GTNP. The separation of the
CDST from the plowed roadway would cumulatively increase collision and displacement
impacts associated with the use of both oversnow and wheeled-vehicles.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to ungulate movements (Aune 1981). In addition
plowed roads, like groomed roads, may also provide an energy efficient mechanism for
wildlife movements, including bison, elk, and moose. Under alternative B, the effects
described above are associated with about 106 miles of plowed road in Y NP, an increase
of 30 miles over existing management. The road would be open to mass transit vehicles
and about 40 private vehicles, with no late night traffic allowed. GTNP, including the
Parkway, would continue to maintain about 100 miles of plowed road, the same as under
current management.

In YNP the plowed road from West Entrance to Old Faithful would result in more snow
berms, thus potentially increasing fragmentation along this segment. Anincreasein
ungulate use of the plowed road as compared to the currently groomed road is not
expected because plowed roads do not offer additional energy savings over groomed
roads. The effects of plowed roads in GTNP would be the same as those described in
aternative A.

All other potential impacts would be the same as stated in aternative A.

Effects of motorized use of plowed roads. The effects of plowed roads are similar to
those of groomed roads, except that the magnitude of the effect is usually greater. The
use of motorized vehicles on plowed roads can cause injury and death for wildlife,
especialy in poor lighting conditions, at dusk and dawn, and during snowfall, and can
cause displacement from preferred habitats.

The use of plowed roads by wheeled-vehicles may increase wildlife-vehicle collisions
over current rates along the road segment from West Y ellowstone to Old Faithful. The
limitation on late night travel (11 P.M. to5 A.M.) and the use of NPS-managed shuttle
busses with trained drivers will help to mitigate collision impacts. According to Gunther
et a. (1998) no collisions have occurred between busses and ungulates in the park.
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Displacement of ungulates from preferred habitats along the West Y ellowstone to Old
Faithful route would be reduced relative to aternative A because vehicle numbers would
be reduced, and traffic would be more predictable and less dispersed.

Effects of nonmotorized use of groomed and designated ungroomed routes. The
primary effects of nonmotorized use on ungulates are displacement from preferred
habitats, especially geothermal areas that are important for winter survival in YNP, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under alternative B, Y NP increases nonmotorized
opportunities from 37 to 47 miles of groomed nonmotorized routes, and GTNP and the
Parkway increase ungroomed nonmotorized routes from 26 to 33 miles. Although the
above effects may be increased due to the addition of nonmotorized routes, they are
expected to be relatively minor because most with the exception of short trailsin the
Mammoth Hot Springs and Blacktail Plateau areas, would not be located in critical
ungulate winter range.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
ungulates may only occur sporadically, they can be especialy disturbing and lead to
additional energy expenditure and stress that reduces animals' chances of survival and
reproduction. Alternative B reduces the potential for these effectsin YNP by eliminating
or restricting backcountry use in winter range. Use, where permitted, would be limited to
designated routes where ungulate habitat would not be impacted. Because winter range
in GTNP isrelatively limited and already closed to public access in several areas, no new
restrictions on usein this park are proposed under this alternative.

Under alternative B, impacts associated with backcountry use in GTNP would remain the
same as those under alternative A. Moderate to major adverse impacts on bighorn sheep
would continue, as well as potential impacts on moose, elk, and bison on Blacktail Butte
and Wolff Ridge.

Effects of the presence and use of winter support facilities. Increasesin human
activity associated with the presence of support facilities may displace species sensitive
to human disturbance. Alternative B proposes an increase in the number and size of
warming huts and other day-use facilities. Warming huts and restrooms would be located
at popular ski trailheads, motorized staging areas, and areas where existing facility sizeis
currently inadequate or nonexistent (e.g., Tower, Norris, Canyon). Warming hutsin the
vicinity of ungulate winter range important to elk, deer, and bison would potentially
increase human use and consequently reduce habitat effectiveness. However, over time,
the predictable nature of the recreation expected to occur in the area may allow speciesto
habituate to the increase in human activity. The effects of these huts on ungul ates would
be the same for all aternatives.
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Federally Protected Species

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel for wildlife into areas that would normally be
inaccessi ble due to deep snow. Under alternative B, Y NP would groom about 160 miles
of road surface for use by oversnow motorized vehicles (24 less than under alternative A)
and 47 miles for nonmotorized use (10 more than under aternative A). GTNP and the
Parkway would groom about 36 miles, the same as alternative A.

In YNP effects related to packed trails would be dlightly reduced from those under
aternative A. Effectsin GTNP would remain the same. The parks may close any areaif
warranted to protect federally protected species.

Effects of motorized use of groomed and ungroomed roads and trails. The use of
motorized oversnow vehicles can cause displacement from preferred habitats. Mortality
caused by collisions with snowmabiles or snowcoaches has not occurred for any of these
species. Under alternative B, these effects would be associated with 160 miles of
groomed oversnow motorized roadsin YNP (24 less than current management); GTNP
would maintain 36 miles of groomed motorized routes, the same as current management,
and 11 miles of ungroomed motorized routes, 24 miles less than current management.

Because the use of oversnow motorized vehicles would be reduced in the parks under
aternative B, overall associated effects would be reduced with the exception of the route
from Moran to Flagg Ranch in GTNP. The separation of the CDST from the plowed
roadway would cumulatively increase displacement impacts associated with the use of
both oversnow and wheeled-vehicles. Canada lynx and wolves may be affected along
this route.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to wildlife movements (Aune 1981). Similar to
groomed roads, plowed roads may influence wildlife movements and distributions by
facilitating travel for wildlife into areas that would normally be inaccessible due to deep
snow. Under alternative B, the effects described above are associated with about 106
miles of plowed road in Y NP, an increase of 30 miles over existing management. The
road would be open to mass transit vehicles and about 40 private vehicles, with no late
night traffic allowed. GTNP including the Parkway would continue to maintain about
100 miles of plowed road, the same as under current management.

Under alternative B, impacts related to plowed roads would dightly increasein YNP as
compared to alternative A. The road from West Y ellowstone to Old Faithful would be
plowed and open to public access two weeks earlier under this aternative, potentially
leading to an increase in human-bear interactions during the pre-breeding period.
However, none of the radio-collared bearsin Y NP have denned a ong this road segment,
and only about 10% of bears are till active at thistime (Haroldson et a. In prep).
Effects related to plowed roadsin GTNP would remain the same as under current
management.
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Effects of motorized use of plowed roads. The effects of traffic on plowed roads are
similar to those of traffic on groomed roads, except that the magnitude of the effect is
usually greater. The use of motorized vehicles on plowed roads can cause injury and
death for wildlife, especialy in poor lighting conditions, at dusk and dawn, and during
snowfall, and can cause displacement from preferred habitats.

Under aternative B, impacts related to plowed roads would slightly increase in YNP as
compared to alternative A. The limitation on late night travel (11 Pm to 5 AM) and the
use of NPS-managed shuttle busses with trained drivers will help to mitigate collision
impacts. In GTNP the separation of the CDST from the plowed roadway would
cumulatively increase displacement impacts associated with the use of both oversnow
and wheeled-vehicles. Canadalynx and wolves may be affected along this route.

Effects of nonmotorized use on groomed and designated ungroomed routes. The
primary effects of nonmotorized use on wildlife are displacement from preferred habitats
and increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under alternative B, Y NP increases nonmotorized
opportunities from 37milesto 47 miles of groomed nonmotorized routes, and GTNP and
the Parkway increase ungroomed nonmotorized routes from 26miles to 33 miles.

Although the above effects may be increased due to the addition of nonmotorized routes,
they are expected to be negligible because most routes, with the exception of short trails
in the Mammoth Hot Springs and Blacktail Plateau areas, would not be located in critical
ungulate winter range, and consequently the species that prey upon ungulates or consume
their carcasses would not be affected. Furthermore, when warranted, the parks may close
any areawhere federally protected species are observed.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
federally protected wildlife species may only occur sporadically, they may cause
displacement and additional energy expenditure and stress that reduces animals’ chances
of survival and reproduction. Alternative B minimizes the potential for these effectsin
Y NP by eliminating or restricting backcountry use in winter range. Use, where
permitted, would be limited to designated routes where ungulate habitat would not be
impacted. Because winter range in GTNP isrelatively limited and already closed to
public accessin several areas, no new restrictions on use in this park are proposed under
this alternative.

Impacts related to backcountry use under aternative B would be reduced as compared to
current management in YNP. Impactsin GTNP would remain the same.

Presence and use of winter support facilities. Warming huts and campgrounds can
cause habituation in some wildlife species by the presence of human food and garbage,
and can lead to human-wildlife conflicts. In addition increases in human activity
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associated with the presence of support facilities may displace species sensitive to human
disturbance. Alternative B proposes an increase in the number and size of warming huts
and other day-use facilities. Warming huts and restrooms would be located at popular ski
trailheads, motorized staging areas, and areas where existing facility sizeis currently
inadequate or nonexistent (e.g., Tower, Norris, and Canyon).

A major problem associated with human development in occupied bear habitat is the
availability of food attractants. Bears that become conditioned to human foods and
garbage are often the targets of management actions, including lethal control. High
winter visitor use has contributed to a garbage problem in Y NP as garbage that has
accumul ated throughout the winter may attract hungry grizzly bearsin the spring. To
date, YNP does not have adequate winter garbage storage facilities but will rectify this
issue by constructing awinter garbage storage facility that is wildlife-proof in the Old
Faithful, Grant, Lake, and Canyon areas (a feature of all alternatives). In addition under
aternative B, the availability of a plowed road into the park’ sinterior would allow for the
removal of garbage, thus decreasing problems associated with habituation.

Compared to current management, impacts related displacement would be greater due to
the increase in number of facilities. Specifically, hutslocated in thermally influenced
ungul ate winter range could displace ungulates, and thus affect the availability of bison
and elk carcass, important spring foods for grizzly bears. Because ungulates have been
known to habituate to predictable human activities any displacement would most likely
be short term. In addition as stated previously, the mgjority of bears do not emerge from
hibernation until after the winter use season at which time the Bear Management Area
restrictions will be in affect to allow bears uninterrupted use of spring carcass habitats in
known winter ranges. Areas of high bear use may be closed at any time according to
park policy.

Species of Special Concern.

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel for wildlife into areas that would normally be
inaccessible due to deep snow; inhibiting foraging activities of carnivores that tunnel
beneath the snow to hunt subnivian prey; and reducing subnivian prey availability by
increasing mortality of these small mammals. Under alternative B, Y NP would groom
about 160 miles of road surface for use by oversnow motorized vehicles (24 less than
under aternative A) and 47 miles for nonmotorized use (10 more than under aternative
A). GTNP and the Parkway would groom about 36 miles, the same as alternative A.

In YNP effectsrelated to packed trails would be slightly reduced from those under
alternative A. Effectsin GTNP would remain the same. The parks may close any area if
warranted to protect federally protected species.

Effects of motorized over snow use of groomed and ungroomed roads and trails. The
most likely impacts to park species of special concern are displacement from preferred
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habitats and degradation of the aguatic environment from pollutants in the snowpack.
Documented mortality caused by collisions with oversnow vehiclesin the parksisrare.
In ten years only one of these species (a marten) was reportedly killed by a snowmobile
in YNP (Gunther et al. 1998). Under aternative B, these effects would be associated
with 160 miles of groomed oversnow motorized roadsin Y NP, 24 miles less than current
management; GTNP would maintain 36 miles of groomed motorized routes and 11 miles
of ungroomed motorized routes, 24 miles less than current management.

Because the use of oversnow motorized vehicles would be reduced in the parks under
aternative B, overall associated effects would be reduced with the exception of the routes
from Moran to Flagg Ranch and Grassy Lake Road in GTNP. The separation of the
CDST from the plowed roadway would cumulatively increase displacement impacts
associated with the use of both oversnow and wheeled-vehicles.

See Water and Aquatic Resources, Chapter 1V for an assessment of the impacts of
exhaust on water quality in the parks.

Effects of plowed roads. Similar to groomed roads, plowed roads also provide an
energy efficient mechanism for wildlife movements. Under aternative B, the effects
described above are associated with about 106 miles of plowed road in YNP, an increase
of 30 miles over existing management. The road would be open to mass transit vehicles
and a small number of about 40 private vehicles, with no late night traffic allowed.
GTNP, including the Parkway, would continue to maintain about 100 miles of plowed
road, the same as under current management.

Under aternative B, impacts related to plowed roads would slightly increase in YNP as
compared to alternative A. Effectsrelated to plowed roadsin GTNP would remain the
same as under current management.

Effects of motorized use of plowed roads. The most likely impact to park species of
special concern is displacement from preferred habitats and mortality caused by
collisions.

Under aternative B, impacts related to plowed roads would dightly increasein YNP as
compared to alternative A. In particular, swans that winter in open water habitats along
the plowed road from the West Entrance of Y NP to Old Faithful may be disturbed by the
increase in wheeled-vehicle traffic along this route. In GTNP the separation of the CDST
from the plowed roadway would cumulatively increase displacement impacts associated
with the use of both oversnow and wheeled-vehicles.

Effects of nonmotorized use on groomed and ungroomed designated routes. The
primary effects of nonmotorized use are displacement from preferred habitats, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under alternative B, Y NP increases nonmotorized
opportunities from 37miles to 47 miles of groomed nonmotorized routes, and GTNP and
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the Parkway increase ungroomed nonmotorized routes from 26miles to 33 miles.
Although the above effects may be increased due to the addition of nonmotorized routes,
they are expected to be relatively minor because most routes would not be located in
areas critical to species of special concern (e.g., adjacent to open water habitats and
ungulate winter ranges).

Unregulated backcountry nonmotorized use. Unregulated backcountry nonmotorized
use is more random and infrequent relative to nonmotorized use on designated routes.
Consequently, although encounters between backcountry users and species of special
management concern may only occur sporadically, they can be especially disturbing and
lead to additional energy expenditure and stress that reduces animals' chances of survival
and reproduction. Alternative B minimizes the potential for these effectsin YNP by
eliminating or restricting backcountry use in important winter habitats (e.g., thermally
influenced areas). Use, where permitted, would be limited to designated routes. Because
winter habitatsin GTNP are aready closed to public accessin severa areas, no new
restrictions on use in this park are proposed under this alternative.

Impacts related to backcountry use in under aternative B would be reduced as compared
to current management in YNP. Impactsin GTNP would remain the same as under
aternative A.

Presence and use of winter support facilities. The primary effects of warming huts and
campgrounds on park species of special concern are associated with increases in human
activity and the subsequent disturbance and displacement of species or their prey.
Alternative B proposes an increase in the number and size of warming huts and other
day-usefacilities. Warming huts and restrooms would be located at popular ski
trailheads, motorized staging areas, and areas where existing facility sizeis currently
inadequate (e.g., Tower, Norris, and Canyon).

Compared to current management, impacts related to displacement would be greater due
to the increase in number of facilities. Specifically, huts located in thermally influenced
ungulate winter range could displace ungulates, and thus affect bison and elk carcass
availability for wolverines, fishers, and marten. Because ungulates have been known to
habituate to predictable human activities any displacement would most likely be short
term. Impacts to other species of specia concern would be the same as those under
aternative A.

Conclusion

All effects described above and summarized in this section would be short term in nature.
Effects associated with groomed roads and snowmobiles would decrease in Y NP, but
would remain a concern in GTNP due to the separation of the CDST from the road
shoulder. Effectsrelated to wheeled-vehiclesin Y NP would increase but would be
mitigated through the use of mass transit and restrictions on travel in the evenings.
Another important component for wildlife is the implementation of closures and
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restrictions in certain backcountry wildlife winter rangesin Y NP. Adaptive management
may be employed to adjust management if and when impacts to wildlife are determined.
Further mitigation would be afforded by an increased emphasis on visitor education and
interpretive opportunities, as well as increased administrative capability.

Although impacts to populations resulting from winter recreation are neither long term
nor very significant, impacts to individual members of the population can be important,
leading to death either directly from collisions or continued harassment, or indirectly
through management actions as a response to habituation to human presence and food.
Although concerned about impacts to individuals, for the most part (with the exception of
federally protected species), the NPS bases management actions on the protection of
populations of native animals. For example, see NPS 77, Natural Resources
Management, Chapter |1.

U ngul ates
Effects of groomed roads and trails on anima movements — unknown if and to what
extent beneficial effects outweigh negative effects. Effects are reduced from aternative A
in YNP and remain the samein GTNP.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on: 1)
mortality caused by collisions —essthan aternative A for Y NP, greater than alternative A
for GTNP due to the separation of the CDST from the road shoulder; and 2) displacement
from preferred habitats less than aternative A for YNP, greater than alternative A for
GTNP due to the separation of the CDST from the road shoulder.

Effects of plowed roads on: 1) habitat fragmentation — more than alternative A for YNP,
same as aternative A for GTNP; and 2) animal movements — unknown if and to what
extent beneficial effects outweigh negative effects — same as aternative A.

Effects of motorized use of plowed roads on: 1) mortality caused by collisions — more than
aternative A for YNP, same as dternative A for GTNP; and 2) displacement from
preferred habitats — less than alternative A for Y NP, same as alternative A for GTNP.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — slighter greater than alternative A.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — |ess than aternative A for YNP, same asfor GTNP. Impactsto bighorn sheep in
GTNP would remain moderate to major and long term if no mitigation is applied.

Effects of the presence and use of winter support facilities on displacement. Effects may
be increased relative to alternative A because more huts are proposed.

Federally Protected Species
Effects of groomed roads and trails on animal movements: 1) bald eagles, grizzly bears,
and wolves — same as dlternative A; and 2) lynx — lessthan aternative A.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement from preferred habitats — less than aternative A with the exception of the
CDST/plowed road segment which would be greater than aternative A; excluding the
grizzly bear which, for the most part, will not be active during the winter use season.

Effects of plowed roads on: (1) habitat fragmentation —all species, more than alternative A
for YNP, same as alternative A for GTNP; and 2) animal movements— all species, no
known effect.

Effects of motorized use of plowed roads on: 1) mortality caused by collisions— bald
eagles and grizzly bears, more than aternative A for YNP, same as for GTNP; wolves,
more than aternative A for YNP, same asfor GTNP; lynx, same or more than alternative A
for all parks; and 2) displacement from preferred habitats — bald eagles, more than
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aternative A for YNP, no effect on grizzly bears; no known effect to date on wolves and
lynx.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — adverse, negligible, and short term on bald eagles; no effect on
grizzly bears; no known effect to date on wolves and lynx. Effects may dightly increase
relative to alternative A.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, minor, and short term on bald eagles; adverse, negligible, and short term
on grizzly bears; adverse, minor, and short term on wolves; no known effect to date on
lynx. These effects would be less than alternative A for Y NP, same as alternative A for
GTNP.

Effects of the presence and use of winter support facilities on displacement — no affect on
bald eagles; adverse, negligible, and short term on grizzly bears, with mitigation; adverse,
minor, and short term on wolves; no effect on lynx. Effects may be slightly increased
relative to alternative A because more huts are proposed.

Soem es of Soecial Concern
Effects of groomed roads and trails on 1) animal movements — no known effect on
wolverines; adverse, negligible, and short term on fishers and martens; no effect on otters,
swans, reptiles, amphibians, and fish; 2) foraging activities — adverse, negligible, short term
on marten; no effect on the other species; and 3) subnivian prey availability — adverse,
negligible, and short term on marten; no effect on the other species. May be adlight
reduction relative to aternative A for Y NP; effects would remain the same for GTNP.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement — no known effect on wolverine; adverse, negligible, and short term on
fishers and marten; no effect on otters, reptiles, amphibians, and fish; adverse, minor, short
term on swans. May be adlight reduction relative to aternative A for YNP; effects may
increase in GTNP due to removing the CDST from the road shoulder.

Effects of plowed roads on animal movements — no known effect on wolverines, fishers,
and martens; no effect on otters, swans, reptiles, amphibians, and fish. If effects did occur,
they would increase in YNP relative to aternative A.

Effects of motorized use of plowed roads on 1) displacement from preferred habitats —
adverse, negligible, short term on wolverines, fishers, martens; no effect on otters, swans,
reptiles, amphibians, and fish and 2) mortality from collisions — adverse, negligible, and
short term on otters and martens; no effect to date on other species. Effects may increase
relative to alternative A in YNP.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — no effect on wolverines; no known effect on fishers, martens, and
otters; adverse, minor, and short term on swans; adverse, negligible, and short term on
sagebrush lizard; no effect on rubber boa, amphibians, and fish. Effects may slightly
increase relative to aternative A.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, negligible, and short term on wolverines and sagebrush lizard; no
known effect on fishers, martens, and otters; adverse, minor, and short term on swans; no
effect on rubber boa, amphibians, and fish. Effects decrease relative to aternative A in
YNP, and may increasein GTNP.

Effects of the presence and use of winter support facilities on displacement of potential
prey (carcass) availability — adverse, minor, and short term on wolverines, fishers, and
martens; no effect on swans, rubber boa, amphibians, and fish; no known effect on otters;
adverse, minor, and short term on sagebrush lizard. Effects may be slightly increased
relative to alternative A because more huts are proposed.

Mitigation
Closures around known dens and nests would continue to be implemented.
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The monitoring and evaluation of backcountry nonmotorized use in GTNP should be
enhanced and closures should be implemented as warranted.

Ramps or pullouts for moose to exit plowed roads to reduce collisions between
snowmobiles and moose along the CDST would be provided.

Use of groomed and plowed surfaces by bison and other ungulates would continue to be
monitored.

Snow track surveys for carnivores, including lynx, on both groomed and ungroomed routes
would be conducted.

Effects on Natural Soundscape

Audibility analysis— combined effects of all wheeled and oversnow vehicles
Table 84 presents the acres of park land by road segment where any wheeled or
oversnow vehicle noise would be audible under the two background conditions,
“average” and “quiet,” as defined in the Assumptions and Methodol ogies section of this
chapter. For each background condition, acreage is presented for three categories of
audibility: (1) audible for any amount of time (labeled “audible at al”); (2) audible for
10% of the time or more; and (3) audible for 50% of the time or more. Appendix M
contains tables with distances to audibility for each segment for each alternative.

Alternative B features plowing the road from the West Entrance of Y NP to Old Faithful;
use of “clean and quiet” snowmobile and snowcoach (based on a 70 dBA noise emission
level at 50 feet); elimination of snowmobiles on Teton Park Road; and phasing out of
snowmobiles (but not snowplanes) on Jackson Lake. This alternative also requires that
al snowplanes on Jackson Lake meet the current regulated limit of 86 dBA at 50 feet.

Theresults for alternative B show that for the “average” background sound level,
wheeled or oversnow vehicles would be audible to some degree for over 138,000 acresin
the three park units. For over 59,000 of those acres, wheeled or oversnow vehicles would
be audible for at least 10% of the time during the day. For over 14,000 of those acres,
they would be audible for at least half of the time during the day. These acreage totals
increase by 8% to 15% for the “quiet” background conditions.

The“clean and quiet” requirement results in reduced audibility acreage over al segments
that carry oversnow vehicles. These reductions are less evident when looking at the
totals because of large contribution from the segment from Moran Junction to the South
Entrance of GTNP for al three audibility categories, acreage that remains almost

constant for all of the alternatives. For example, over 75% of the acreage for the “audible
50% or more” categoriesis aong this ssgment.

The other key segments for the “audible 50% or more” categories are from Fishing
Bridge to West Thumb, from West Thumb to Flagg Ranch, and from Canyon Village to
Fishing Bridge, although all are significantly reduced compared to the no action
alternative.

The audibility acreage is greatly reduced for the West Entrance to Madison and Madison
to Old Faithful segments due to the replacement of oversnow vehicles with wheeled-
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vehicles on the plowed road. Likewise the, elimination of snowmobiles, on Teton Park
Road reduces its audibility acreage to zero.

The plowed road from Mammoth to the Northeast Entrance is a major contributor to the
“audible at all” acreage (and, to alesser extent, “audible 10% or more”). Thisimpact
remains virtually unchanged across all the alternatives, somewhat makes the beneficia
impacts of reduced sound from oversnow motorized vehicles.

Snowplanes and snowmobiles on Jackson Lake are al'so major contributors to the
“audible at all” categories, although the acreage is greatly reduced over the no action
aternative because of the sound level restrictions on both machines and the phasing out
of snowmobiles.

Average Sound Level Analysis

To give a sense of the effect of the number of oversnow or wheeled-vehicles on aroad
segment, and their speed and sound level, Table 85 shows the computed hourly
equivalent or “average” sound level (L) over the daytime period. Levels are shown for
each road segment at two distances, 100 feet and 4,000 feet, and for both open and
forested terrain. These hourly L, values do not have the background sound level added
into them. Also, they cannot be compared against the background levels to assess
audibility, since L, represents along-term average of both quiet and loud moments.

The hourly L, at 100 feet is highest for the segment representing Jackson Lake, plus the
segments from Canyon Village to Fishing Bridge, from Fishing Bridge to West Thumb,
from Old Faithful to West Thumb, and from West Thumb to Flagg Ranch. The segments
from Moran Junction to the GTNP East Entrance and to the GTNP South Entrance would
have the highest L, at adistance of 4,000 feet away.

There are mgjor 16 dB to 18 dB reductionsin the L, for the West Entrance to Madison
and Madison to Old Faithful segments that would be plowed.
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Table 84. Acres of park land affected by vehicles audibility for alternative B.

With Average Background| With Quiet Background
Conditions Conditions
Audible| Audible Audible | Audible
10% of | 50% of 10% of | 50% of
Audiblethe Timg the Time| Audible| the Time|the Time
Road Segment Miles| at All |or More| or More| at All | or More | or more
1. Mammoth to Northeast Entrance 47 16,121 | 5,440 0 16,816 6,337 0
2. Mammoth to Norris 21 8,383 924 0 9,069 1,014 0
3. West Entrance to Madison 14 5,302 | 1,396 0 5,599 1,632 0
4. Madison to Norris 14 5,203 145 0 5,538 174 0
5. Norristo Canyon Village 12 4,302 0 0 4,540 0 0
6. Canyon Villageto Fishing Bridge | 16 7,140 | 5,079 494 7,865| 5,559 807
7. Fishing Bridge to East Entrance 27 8,765 | 1,294 0 9,655 | 1,416 0
8. Fishing Bridge to West Thumb 21 10,681 | 7,564 | 1,378 11,941 | 8111 2,019
9. Madison to Old Faithful 16 6,205 | 1,707 0 6,571 | 1,979 0
10. Old Faithful to West Thumb 17 6,500 | 4,707 0 6,976 | 5,325 0
11. West Thumb to Flagg Ranch 24 10,249 | 7,105 902 11,038 | 8,039 998
12. Grassy Lake Road 7.6 2,203 0 0 2,414 0 0
13. Flagg Ranch to Colter Bay 15.6 7,670 | 2,983 0 8,328 | 3,279 0
14. Colter Bay to Moran Junction 10.2 4610 2,331 0 4959 | 2535 0
15. Moran Junction to East Entrance 2 1,201 724 490 1,302 819 534
16. Moran Junction to South Entrance | 26 21,714 | 14,812 | 11,293 23,842 | 17,207 | 11,996
17. Teton Park Road 15 No Veh.[No Veh.| NoVeh. | NoVeh.| NoVeh. | NoVeh.
18. Moose-Wilson Road 25 807 0 0 853 0 0
19. Antelope Flats Snowmobile Route NoVeh.[No Veh.| NoVeh. | NoVeh.| NoVeh. | NoVeh.
20. Jackson Lake 9.7 | 10,963 | 3,326 0 12,280 | 4,905 0
TOTAL 138,018 | 59,534 | 14,558 | 149,589 | 68,331 | 16,355
Conclusion

Alternative B impacts about 75% to 76% of the acreage impacted by the no action
alternative, in terms of time when vehicles would be audible at all. For the 10% and 50%
audibility categories as a group, the acreage drops to about 63% to 64% of that for the no
action alternative. In Y NP the 50% time audible acreage drops to only 23% of that for
the no action alternative for average background conditions. The reasons for the
reductions are the use of the 70-dBA “clean and quiet” snowmobiles and snowcoaches,
the replacement of oversnow vehicles with wheeled-vehicles from West Entrance to Old
Faithful, and the elimination of oversnow vehicles on Teton Park Road. InYNP the 50%
time audible acreage drops to only 23% of that for the no action alternative for average
background conditions. For al three audibility categories taken together, alternative B
impacts the second smallest acreage after aternative D.
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Table 85. Average hourly L, from wheeled and over snow vehicle noise at two distances
to each road segment for alternative B.

L, at Distance (dBA)
Open Terrain Forested Terrain
Road Segment 100 feet 4,000 feet 100 feet 4,000 feet

1. Mammoth to Northeast Entrance 35 2 33 0
2. Mammoth to Norris 42 3 41 0
3. West Entrance to Madison 38 6 37 0
4. Madison to Norris 42 2 40 0
5. Norristo Canyon Village 43 3 41 0
6. Canyon Villageto Fishing Bridge 49 9 47 1
7. Fishing Bridge to East Entrance 43 3 41 0
8. Fishing Bridge to West Thumb 49 9 47 1
9. Madison to Old Faithful 38 6 37 0
10. Old Faithful to West Thumb 50 10 48 2
11. West Thumb to Flagg Ranch 50 10 48 2
12. Grassy Lake Road 39 0 37 0
13. Flagg Ranch to Colter Bay 411 6 40 0
14. Colter Bay to Moran Junction 43 8 41 0
15. Moran Junction to East Entrance 46 12 44 4
16. Moran Junction to South Entrance 46 14 44 6
17. Teton Park Road 0 0 0 0
18. Moose-Wilson Road 31 0 29 0
19. Antelope Flats Snowmobile Route No Veh. No Veh. No Veh. No Veh.
20. Jackson Lake 54 7 52 0

Effects on Cultural Resources

The winter visitor use activities described in this alternative would occur on existing
roads, deep snowpack over frozen ground, or frozen lake surfaces, and not affect known
archeological resources. To ensure that adequate consideration and protection are
accorded potentia archeological resources during the construction of visitor services,
such as permanent warming huts, and other day-use facilities, or of trails, archeological
surveys would precede al significant ground-disturbing activities. Archeological
monitoring would occur where less ground disturbance is expected. If previously
undiscovered archeological resources are unearthed during construction activities, all
work in the immediate vicinity of the discovery would be halted until the resources could
be identified and documented and an appropriate mitigation strategy developed, if
necessary. If construction impacts upon archeological sites could not be avoided the
recommended mitigation strategy of site testing and data recovery would be implemented
after consulting with the Wyoming State Historic Preservation Office. Consultation
would ensure that the informational significance of the sites would be preserved.
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If permanent warming huts or other day-use facilities are erected either in or near historic
districts or potential cultural landscapes, application of several guidelines would blend
facilities into both the built and natural surroundings of the parks:

1) Sensitive design and location of facilities;
2) Use of appropriate materials and colorsin construction; and
3) Select plantings of native vegetation as visual buffers.

If historic structures are adaptively rehabilitated for visitor services, the integrity and
character of each structure’ s exterior would be preserved while establishing the most
efficient use of theinterior’ s available space. All work would be performed in
accordance with the Secretary of the Interior’s Standards for the Treatment of Historic
Properties (1995). Materials removed during rehabilitation of historic structures would
be evaluated to determine their value to the parks’ museum collections or for their
comparative use in future preservation work at the sites. Any corresponding visual,
audible, and atmospheric intrusions associated with increases in visitation would not be
significant enough to alter or diminish the integrity of historic districts or potential
cultural landscapes.

Visual, audible, and atmospheric intrusions would occur in the vicinity of all construction
activities. Such impacts would be temporary and minor.

Though potentially significant cultural landscapes would be protected and preserved,
increased visitor use, resulting from the expansion or construction of visitor facilities and
trailheads and trails, could cause overuse and degradation of contributing landscape
features such as roads, trails, and structures. However, the parks enhanced interpretive
and educational programs also would increase visitor appreciation of and sensitivity to
resources, as well as provide an understanding of how to experience resources without
inadvertently damaging them.

The plowing of roads and highways and maintenance of groomed motorized routes
throughout the winter season would have no effect upon roads or road systems that are
either potentially eligible to be listed in the National Register of Historic Places or are
contributing elements of potential cultural landscapes. Existing road contours would be
unaltered.

There would be no adverse impacts to known ethnographic resources.

Conclusion
None of the actions described would adversely impact cultural resources.

Effectson Visitor Accessand Circulation

Access
Plowing the roadway segments between West Y ellowstone and Old Faithful isthe
principal action proposed in alternative B regarding access. West Y ellowstone isthe
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most heavily used gateway community during the winter season and serves as a staging
areafor about 61,800 visitors each winter. On average, about 40% of all seasona visitors
entering through West Y ellowstone visit during the month of February. Average non-
holiday, daily visitation on weekends during February is about 840 without regard to
mode of transportation. Snowmobile passengers, either on private sleds, rented sleds, or
guided tours, account for about 90% of the visitation through this park access point.
Snowcoach passengers account for the majority of the remaining visitors. Visitor
surveys indicate that about 20% to 30% of visitors ski oncein Y NP (Littlejohn 1996;
Borrie et al. 1999; Duffield et al. 2000a). Currently, these visitors park at various
locationsin West Y ellowstone and use the oversnow vehicles to gain access to Madison,
Old Faithful, and other areas of YNP.

Plowing the roadway segment between West Y ellowstone and Old Faithful would close
access to the park for oversnow motorized winter use recreational visitors from the West
Entrance. Limited private vehicle access, including private snowmobile trailers, would
be permitted within YNP. A shuttle system would provide access between West

Y ellowstone and Old Faithful for visitors destined for Madison or Old Faithful.

While not expressly defined in this aternative, limited access to Old Faithful would be
provided for private vehicles. Under one potential scenario for private vehicle access,
about 10 to 20 trailer spaces would be available at Old Faithful for snowmobile trailer
parking with up to 40 spaces for passenger vehicles. These spaces would be managed
through areservation system. In addition to the private vehicle spaces, this scenario
would provide up to 30 additional spaces for tour bus and shuttle vehicle staging. Visitor
equivalents for private passenger vehicles and snowmobile trailers under this scenario are
116 passenger vehicle visitors (40 vehicles x 2.9 persons per vehicle) and up to 140
snowmobile passengers (20 trailer spaces x 7 (average) machines per trailer x 1
passenger per machine).

While access for oversnow motorized vehicles would be limited through this alternative,
access for visitors could be increased to Madison and Old Faithful. The proposed shuttle
system could potentially operate using 15-passenger vans with five-minute minimum
headways (12 trips per hour). Given visitor arrival and departure rates, a shuttle system
operating with 15-passenger vehicles and a peak headway of five-minutes, a maximum of
900 daily visitors can be accommodated between West Y ellowstone and Old Faithful.
Assuming an average of 20 buses operating daily (where there is capacity for 30 parked
buses), an additional 800 visitors could be transported to Old Faithful (20 buses x 40
occupants per bus). Present accessto Y NP through the West Entrance is about 840 daily
visitors per average February weekend. The number of winter visitors to Old Faithful
that could be accommodated, including shuttle, bus, and private parking is about 1,920
through the actions of this aternative.

The current peak use isreflected by an actual count of 1,251 snowmobiles through the
West Entrance (about 1,500 people). Peak use could be accommaodated in this
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aternative. The previous discussion involves existing capacity at Old Faithful. Itisnot a
prediction of increased use at Old Faithful. It indicates that under this aternative the
available physical parking capacity could accommodate current use levels. The existing
physical capacity for snowmobiles far exceeds that for automobiles.

In GTNP and the Parkway aternative B alterstheinternal park circulation patterns for
motorized oversnow vehicles on Teton Park Road as they currently operate. Access
between Jackson Lake Junction and Jenny Lake for oversnow motorized vehiclesis
closed. However, other similar snowmobile opportunities are available in the park and
total visitor access would not be expected to change.

The closure of YNP' s West Entrance to oversnow access could enhance the importance
of access for snowmobiles through GTNP and the Parkway to YNP. Winter scenery and
wildlifein YNP will continue to attract potential visitors. Access for the numbers of
snowmobile and snowcoach visitors currently using the West Entrance could shift to the
South Entrance. The staging for oversnow opportunities from these routes could increase
use at Flagg Ranch. Parking capacity would not increase at Flagg Ranch, providing an
upper limit in the amount of use that may shift to thisarea. In addition the long travel
distance from Jackson to Flagg Ranch and Flagg Ranch to destinationsin Y NP will
remain a deterrent.

A reasonably foreseeable distribution of vehicle use as a consequence of this alternative
is depicted in the following table. It shows aloss of 554 snowmobile trips from West

Y ellowstone to Madison and 489 from Madison to Old Faithful. Park wide snowcoach
vehicle-miles would decrease by 40%. There would be a net decrease of 25% in
snowmobile vehicle-miles traveled in the three park units and a net increase of 21%
wheeled-vehicle-miles traveled on the same road segments.
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Table 86. Alternative B motorized use.

Average Daily Vehicle Use January-February
Road Segment Autos ‘ Vans ‘ Snowcoaches | Snowmobiles | Buses

Mammoth to Northeast Entrance No change from current condition

Mammoth to Norris 0 0 3 56 0
West Entrance to Madison 50 80 0 0 2
Madison to Norris 0 0 5 42 0
Norristo Canyon Village 0 0 4 56 0
Canyon Village to Fishing Bridge 0 0 3 242 0
Fishing Bridge to East Entrance 0 0 0 67 0
Fishing Bridge to West Thumb 0 0 3 248 0
Madison to Old Faithful 50 81 0 0 2
Old Faithful to West Thumb 0 0 4 338 0
West Thumb to Flagg Ranch 0 0 4 322 0
Grassy Lake Road No change from current condition

Flagg Ranch to Colter Bay 100 | 10 | 0 25 1
Colter Bay to Moran Junction No change from current condition

Moran Junction to East Entrance No change from current condition

Moran Junction to South Entrance No change from current condition

Teton Park Road 0 0 0 0 0
Moose-Wilson Road 5 0 0 3 0
Antelope Flats Snowmobile Route No change from current condition

Concession Services

Present concessions affected in this alternative would be those permitted to run oversnow
guided services from West Y ellowstone, into Mammoth and Gardiner into YNP, and
those located at Old Faithful. This includes snowmobile and snowcoach tours.

Oversnow guided tours to Old Faithful from West Y ellowstone, Mammoth, and Gardiner
could no longer operate in that fashion because of the change to wheeled, mass transit
access (West Y ellowstone to Madison, and Madison to Old Faithful). This represents the
greatest adverse impact on concessions, relative to lost business and the need to
completely change business focus regarding access.

Staging at Norris and Madison would be limited. The logistics of moving employees,
clients, or supplies from Mammoth to Old Faithful involve travel both oversnow and via
plowed road. According to the concessioner, this could make the lodging operation at
Mammoth less desirable from both an operating efficiency standpoint and because it
would be less enjoyable to visitors traveling between Mammoth and Old Faithful
(Comment on the DEIS, YNP Lodge Co.). Theresult could be aless viable operation at
Mammoth. Guided snowmobile and snowcoach tours from Mammoth and Gardiner
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would be less attractive, because the trip to Old Faithful becomeslonger, and is not as
logistically feasible for day trips. This could result in lost business at Mammoth, and
higher costs that would adversely affect the service provider.

From the perspective of the operation at Old Faithful, the logistics of moving people,
fuel, supplies, or garbage would no longer be limited by oversnow means. Material
storage in the park’ sinterior would be less of a problem. For both Old Faithful, to a
degree, and West Y ellowstone, adifferent national park clientele could be expected. The
mode of access changes between the two, but the business of moving people from one to
the other remains. Therefore, opportunities would exist for new or adapting
concessions/businesses based in West Y ellowstone. Businesses would have two yearsto
adapt, until road plowing would be implemented in winter 2002-2003.

Y ellowstone National Park Lodge Company suggests plowing the entire north and west
side of the park, thereby easing logistics and making the northern route to Old Faithful as
attractive by wheeled-vehicle as the route from the west. The NPS determined that
plowing the road from Mammoth to Norris and then south to Madison is not feasible for
several reasons. These sections of road receive more snow and wind during the winter
season than other road sections proposed for plowing. Park maintenance staff is
concerned that during the deep winter, the narrow curvy road template, coupled with high
crosswinds would prohibit any degree of certainty in keeping the road open. Plowing
during the late winter season, as considered in alternative C, is the most feasible option
for plowing these segments.

Implementing any alternative that might substantially affect a concessioner would require
negotiation between the NPS and the concessioner, or be deferred until a new
concessions contract is awarded.

Concessions or services operating at other locations in the parks or from other gateways
would not be affected greatly. Current circumstances are attractive to snowmobilers who
enter at the East and South Entrancesto YNP. These circumstances would changein this
aternative. Snowmabilers would no longer be able to travel from the other entrances to
West Y ellowstone (or the reverse) to stay overnight. Also snowmabilers would no
longer be ableto run the “ Grand Loop.” These circumstances affect a small percentage
of use in the parks, most often on holiday weekends, and would have less effect on
guides who facilitate thisuse. Most guided tour concessions engage in day use but offer
some specialized Grand Loop trips with an evening stay in West Y ellowstone.

Conclusion

Due to the net lack of change in accessto Y NP through the West Entrance, this
aternative would result in negligible, short-term impacts on visitor access. In the future
there could be adverse effects if the demand for available access to Old Faithful exceeds
the capacity for parking at that location. Although oversnow use would be eliminated
between West Y ellowstone and Old Faithful, the introduction of aternative modes of
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transportation would surpass the level of access currently realized through existing
transportation modes. Access would not be impacted at other locationsin YNP. Short-
term impacts to visitor accessin GTNP and the Parkway would be minor.

Effectson Visitor Experience — Y ellowstone National Park
The amount and type of winter visitor opportunities offered in YNP under alternative B
are provided in Table 87.

Table 87. YNP Visitor opportunities available under alternative B.

- Miles or I ncrease/ Length of
Opportunities Areas Decr Season Other
Groomed motorized route 154 -30 Mid-December Late night closure
to Mid-March 1l1pM.to5AM.
Groomed motorized route, 0 0 Mid-December Late night closure
snowcoach only to Mid-March 11PM.t05AM.
Groomed motorized trail 6 +6 Mid-December Late night closure 11
to Mid-March P.M.t05A.M.
Plowed route 106 +30 Mid-December Late night closure
to Mid-March 1l1pM.to5AM.
Groomed nonmotorized 47 +10 Mid-December Late night closure
to Mid-March 11pM.to5AM.
Warming huts O+/- 3 Mid-December Late night closure
to Mid-March 1l1pM.t05AM.
Backcountry 2.2 million | Some Contingent on None
acres restrictionsin | snowfall in
about. northern portion
700,000 acres | of park

Visitor Satisfaction and Experience

Opportunitiesto View Wildlife. Under aternative B visitor access from the West
Entrance to Madison and south to Old Faithful is provided viaamass transit shuttle bus.
Because visitors riding on the shuttle would be traveling in groups, wildlife viewing
would rarely be a solitary or individualized experience. If wildlife habituates to the new
travel patterns of the shuttle, wildlife viewing on this road section could be improved.
Wildlife viewing opportunities on other road segments would be the same as under
alternative A, no action.

Opportunitiesto View Scenery. Some views aong the road segment from West
Entrance to Old Faithful would be obstructed by snow. These types of impacts occur
intermittently and generally on one side of the road for about 4 miles from the West
Entrance to Madison Junction. From Madison Junction south to Old Faithful thistype of
terrain occurs intermittently for about 4 miles. Snow bermsin this type of terrain could
exceed 12 feet and would obstruct views. In areas where the terrain is open and flat,
snow berms would be generally less than 6 feet (assuming snowfall accumulation of 95
inches). Snow blowing and removal could mitigate these impacts in some areas.
However, visitors would experience short-term moderate adverse impacts on their
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opportunities to view scenery along these road segments. These impacts would vary with
the time of year, the type of vehicle used, and the amount of snowfall. Views along other
park roads would not be impacted.

Because of the required use of mass transportation from West Y ellowstone to Old
Faithful visitors would not experience the personal freedom to stop and view scenery at
will ®

Safety. The separation of some snowmobile and ski trails would have a minor beneficial
effect on all users. An aggressive information program would provide visitors with more
access to safety information as well astrail conditions and weather alerts.

Quality of the Groomed Surface. Late night closures would improve the condition of
the groomed surface by allowing the groomed surface to hardened overnight. Under this
aternative the poorest of the snow road sections from West Entrance to Old Faithful
would be plowed. If eliminating oversnow travel displaces use to the park’s eastern side,
the quality of the snow surface there would decline.

The Availability of Accessto Winter Activitiesor Experiences. Thisaternative
eliminates snowmobile and snowcoach travel from the West Entrance to Old Faithful. In
addition the road plowing option eliminates the opportunity for snowmobile and
snowcoach riders to experience the entire Grand Loop oversnow. About 10% of winter
day visitors indicated that they traveled the entire Grand Loop (Littlejohn 1996). For
visitors wishing to visit more than Old Faithful in one day, this alternative will likely
reguire some advance planning to access the YNP by different transportation modes. A
limited number of private vehicles and buses would be alowed to access Old Faithful by
reservation only. For these reasons alternative B would eliminate or detract from several
critical characteristics of the desired winter experience for alarge number of participants
(about 48% of all winter usersin 1998-99).%

Visitors who are unable, cannot afford, or do not wish to ride a snowmobile or
snowcoach would have access via a shuttle vehicle to Old Faithful. Because the winter
experience at Old Faithful has not been available to these users, aternative B would
increase opportunities for thistype of experience. However, the number of potential
visitors who would utilize this form of access is unknown. Dueto lack of public support
for this alternative, the beneficial effects from thisincrease in opportunities are expected
to be negligible.

35 |mpromptu stops by snowcoaches to view scenery and wildlife are frequent occurrences under current
operations and there is no reason to assume that this situation would change.

% | n recent surveys, plowing the road as a management option received support from only 4.2% of
respondents (Duffield et al. 2000a, 2000b, 2000c). Results from the winter visitors survey indicated that
under this alternative, Y NP would experience an 18.4 % decrease in visitation. Similarly, of the public
comments on the DEI'S that voiced support for a particular management action, plowing the road received the
least support (less than 1%).
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This aternative would not affect oversnow access viathe East, South, and North
Entrances. However, the addition of another mode of transportation would add a degree
of difficulty to trip planning for all winter visitorsto YNP. These visitors, particularly
those entering from the north, may choose to avoid the problems of transferring from
oversnow travel to transit busses at Madison Junction and enter the park viathe West
Entrance.

The addition of groomed motorized trails would create a less maintained experience for
motorized users, which has not previously been available to park visitors.

Availability of Information. Additional visitor contact stations, warming huts and an
aggressive information program would enhance visitor safety and understanding of the
winter environment.

Quiet and Solitude. Park visitors riding the shuttle bus on busy weekend days would
find little opportunity for solitude on the road from West Y ellowstone to Old Faithful.
Because of the regquirement for mass transit, visitors may experience more crowding at
attractions such as Old Faithful, Black Sand Geyser Basin, and at the warming hut at
Madison Junction. Snowmoabilersthat currently use the West Entrance may be displaced
to other areas of the parks. This displaced use would adversely affect the ability of the
snowmobile visitor to find solitude in the parks, and may increase use at attraction sites
such as West Thumb and the Grand Canyon of the Y ellowstone. The implementation of
use limitsin some areas of the park would mitigate these effects.

Because use in important or sensitive resource areas is restricted to designated trails,
backcountry skiers may find reduced opportunities for solitude under alternative B.

Under this aternative, all oversnow vehicles would be required to meet strict sound
standards. These standards would be implemented at various levels over the next 10
years. While the short-term changes in the soundscape would be minor, the long-term
goal of reducing snowmobile sound emissions would greatly enhance the ability to
experience quiet in YNP. The use of mass transit shuttle buses would a so increase
opportunities to experience quiet, particularly near the West Entrance to Old Faithful
travel corridor.

Clean Air. Under alternative B, all oversnow vehicles would be required to meet strict
emissions standards. These standards would be implemented at various levels over the
next 10 years. While the short-term (less than 5 years) changes in visitor experience
would be minor, the long-term goal of reducing snowmobile emissions and the use of
mass transit shuttle buses would greatly enhance the ability to experience clean air in

Y NP. These effects would be particularly beneficial at the West Entrance and Old
Faithful.
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Conclusion

Alternative B would eliminate or detract from severa critical characteristics of the
desired winter experience. These adverse impacts would affect winter visitors that access
Y NP viathe West Entrance on snowmobiles and in snowcoaches (about 48% of all

winter visitors). This action would result in major to moderate adverse impacts to the
desired winter experience of these visitors.

Plowing the road from the West Entrance to Old Faithful would create berms of snow
that would limit opportunities to view scenery in some areas. Logistically, travel in YNP
would become more complex, particularly for travelers entering the park from the north.
This action would have a direct minor to moderate adverse impact on the desired winter
experiences of visitors traveling these corridors.

The winter experience at Old Faithful has not been available to park visitors who do not
wish or who cannot afford to ride a snowmobile or snowcoach. Because aternative B
would provide a previously unavailable winter experience, it would have benefits for
park visitorsin this group. However the magnitude of effect of this action is expected to
be negligible.

The reduction of snowmobile emissions and sound levels would, over time, provide
increased opportunities for clean air, and natural quiet. The result of these actions would
result in moderate to major beneficial improvements to the desired visitor experience.

Under specific circumstances, the adaptive management provisions of this alternative
may result in area closures. |If monitoring or scientific studies regarding winter visitor
use, natural resources, and other park valuesindicate that sections of the park must be
closed or certain uses restricted to protect park values (for example, snowmobiling or
backcountry skiing), some or all visitor experiences in the closure areawould be
eliminated (see Chapter 11, Adaptive Management). These areas of closure would result
in direct localized adverse impacts on the desired winter visitor experience. However,
the long-term protection of these resources would provide major benefits to the desired
visitor experiences park-wide.

Effectson Visitor Experience— Grand Teton National Park and the
Parkway

The amount and type of winter visitor opportunities offered in GTNP under alternative B
are provided in Table 88.
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Table 88. GTNP Visitor opportunities available under alternative B.

Milesor | Increase/

Opportunities Areas Decrease Length of Season Other
Groomed motorized route 21 0 December to April Late night closure
Groomed motorized route, 21 0 December to April Late night closure
snowcoach
Groomed motorized trail 34.0 0 December to April Late night closure
Plowed road 100.0 0 December to April® Late night closure
Ungroomed motorized trail 11.3 -24.3 December to April” Late night closure
or area
Groomed nonmotorized 0 0 December to April Late night closure
Ungroomed nonmotorized 329 6.5 December to April” Late night closure
trail or area
Warming hutg/Interpretive 6.0 4.0 December to April Late night closure
centers

TVariable, dependent on snow conditions

Visitor Satisfaction and Experience

Opportunitiesto view wildlife and scenery. Visitors on plowed roads, the CDST, and
Jackson Lake would continue to enjoy wildlife and scenery viewing. Fewer viewing
opportunities would be available for snowmachine users along the Teton Park Road and
on Jackson Lake. Viewing opportunities for nonmotorized users in these areas would be
similar to the no action alternative.

Safety (the safe behavior of others). Eliminating oversnow vehicles from the Teton
Park Road would result in greater separation of motorized and nonmotorized users
compared to alternative A. Separation of the CDST from the highway on a newly
constructed, year-round pathway would enhance safety.

Quality of the groomed surface. There would be no fewer groomed surfaces in this
dternative than in aternative A. Grooming more frequently would enhance the surface
of the Grassy Lake Trail. Relocating the CDST to a separate path from Colter Bay to
Flagg Ranch would improve the snow quality of the groomed surface while separating
auto traffic from snowmachines.

The availability of accessto winter activities or experiences. The forms of access
would remain the same asin alternative A, but fewer miles of ungroomed motorized
trails would be available. |ce fishing opportunities via snowmobile would be lost on
Jackson Lake over time. Currently this represents a quarter of the angling that occurs
year-round. Because snowmobiles would no longer be permitted on Jackson Lake, some
backcountry skiers would find travel more difficult, particularly to Webb Canyon.
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Availability of information. Increased and enhanced visitor programs, facilities, and
interpretive opportunities would better meet the expectation and need for information.

Quiet and solitude. Reducing motorized sound levels over time and separating uses on
the Teton Park Road would enhance quiet use opportunities, particularly for
nonmotorized visitors. Opportunities for solitude would be greatly increased for
nonmotorized uses. The sound of snowplanes would continue to impact backcountry
usersin GTNP in some areas west of Jackson Lake.

Areas of the park that have previously not experienced high levels of snowmobile use
may experience an increase. Snowmobile usersthat currently enter the parks from the
West Entrance of YNP may be displaced to other areas of the parksif mitigating interim
use limits are not implemented. This displaced use would adversely affect the ability of
the snowmobile visitor to find solitude and quiet in the parks, and could increase levels of
use particularly from the South Entrance.

Clean air. Over time reduction of allowable emission levels, combined with separation
of uses on the Teton Park Road would help meet expectations for clean air, particularly
for nonmotorized users.

Conclusion

Changes in opportunities for visitor experience relating to wildlife and scenery viewing
would be negligible. Separating user groups within the park and improving groomed
surfaces would result in moderate benefits to safety. Accessto winter activities would
decrease moderately due to the net loss of areas available for snowmobile use. There
would be amajor beneficial improvement to visitor experience due to greatly increased
availability of information, interpretation, and winter programs. Generally, there would
be a moderate beneficial impact to opportunities for quiet and solitude. Opportunities to
appreciate clean air would be moderately to greatly improved, particularly in the Flagg
Ranch area.

IMPACTSOF IMPLEMENTING ALTERNATIVE C

Effects on the Socioeconomic Environment

Alternative C contains several provisionsfor relatively minor changesin trails
management and grooming within YNP and GTNP. Most of these changes would not
substantially affect visitor decisions on whether to visit the parks for recreation. Like
aternative B, the proposal to plow the road from West Y ellowstone to Madison Junction
to Old Faithful has the potential to significantly impact GY A visitation levels and,
therefore, visitor expenditures and the overall level of economic activity within the GY A.

Regional Economy. The impacts of alternative C with regard to plowing the West
Y ellowstone to Old Faithful road are the same as for aternative B. The effects of
alternative C on visitation and visitor expenditures in GTNP and the Parkway are
expected to be the same as alternative B.
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In addition to the plowing of the West Y ellowstone to Old Faithful road segment,
aternative C proposes plowing the road from mid-February to mid-March from
Mammoth to Norristo Madison for auto and bus use. Alternative C proposes to allow
only snowcoach, ski, and snowshoe travel in the eastern portion of the park (Norristo
Canyon to Fishing Bridge roads) from mid-February to mid-March. It isunknown if the
combination of decreased snowmobiling opportunities and increased auto and ski
opportunities would effect overall winter visitor numbers.

Three-State Regional Economy. The impacts of alternative C on the three-state
regional economy with regard to plowing the West Y ellowstone to Old Faithful road are
the same asfor aternative B.

Minority and Low-Income Populations. It is anticipated that the impacts on minority
and low-income populations from the proposed aternative C actions would be the same
as those found under alternative B.

Social Values. Itisanticipated that the impacts on social values from the proposed
alternative C actions would be the same as those found under alternative B.

Nonmarket Values. It isanticipated that the impacts on nonmarket values from the
proposed alternative C actions would be similar to those found under alternative B. The
exception isthat under alternative C, there would be no benefits to snowmobile users
from arequirement to use clean and quiet technology in the future.

Conclusion

Like alternative B, alternative C road plowing actions would have a negligible to minor
impact on the five-county and three-state economies through reduced visitation and
nonresident visitor expenditures. These expenditure reductions may be a moderate
negative impact on small communities adjacent to Y NP, primarily West Y ellowstone.
The dternative C road plowing actions would also have a moderate negative impact on
total current trip nonmarket visitor benefits (through reduced visitation) and a minor
positive impact on nonmarket benefits through improved winter accessto Old Faithful.
Low-income visitors could realize a minor to moderate benefit from the alternative C
actions, which would make access to the Y NP more affordable.

Effectson Air Quality and Public Health

Like Alternative B, under Alternative C snowmobiles would no longer enter Y NP at the
West Entrance and travel to Old Faithful. These snowmobiles and snowcoaches would
be displaced by wheeled-vehicles that would operate on a plowed road from the West
Entrance to Old Faithful. Alternative C would have fewer mass transit vans operating to
Old Faithful from the West Entrance than alternative B, and only bio-based lubricants
and 10% ethanol fuel blends would be sold in the park for all vehicles. Table 89, Table
90, and Table 91 summarize the results of CO modeling for six locations in the three
parksfor alternative C. Table 89 and Table 90 show the predicted maximum 1-hour
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average CO concentrations and the cal culated maximum 8-hour average CO
concentrations, respectively. Table 91 also provides the percent contribution of each
vehicle type, including snowplows, to the maximum CO concentrations for the six
locations. Table 92 and Table 93 provide corresponding model results for PM,, for the
same locations and conditions as those for CO.

Visibility

The visibility assessment indicates that under this alternative, vehicular emissions would
not cause any perceptible visibility impairment near the West Entrance or along the
roadways. Perceptible visibility degradation could occur near Old Faithful and Flagg
Ranch when vehiclesidle for extended periods.

Conclusion

Asnoted in Table 89, Table 92, and Table 93, the model predicts major beneficial
impacts relative to alternative A at the West Entrance and along the West Entrance to
Madison roadway. Like alternative B, both CO and PM,,concentrations would be
reduced by more than 85%. Moderate CO reductions are predicted for aternative C at
the Old Faithful staging area, and aminor beneficial impact on CO concentrationsis
predicted at the Flagg Ranch staging area and along the Flagg Ranch to Colter Bay
roadway. For PM,, amajor beneficial impact would be realized at the Old Faithful and
Flagg Ranch staging areas, and a moderate beneficial impact is predicted along the Flagg

Ranch to Colter Bay roadway.

Table 89. Maximum 1-hour average CO concentrationsfor alternative C.

1-hr
Maximum Change Relative
Concentration | 1-hr Maximum to alternative A
(w/o Concentration (w/o
Background) (w/Background) Background)
L ocation (ppm) (ppm) (%)
West Y ellowstone Entrance 0.60 3.60 97.9
West Entrance to Madison Roadway 0.30 3.30 97.5
Old Faithful Staging Area 0.99 3.99 22.8
Flagg Ranch Staging Area 1.39 4.39 19.0
Flagg Ranch to Colter Bay Roadway 1.00 4.00 9.1
Mammoth to NE Entrance Roadway 0.30 3.30 0
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Table 90. Maximum 8-hour average CO concentrationsfor alternative C.

8-hr Maximum 8-hr Maximum Change Rélative
Concentration Concentration to alternative A
(w/o Background) (w/Background) (w/o Background)
L ocation (ppm) (ppm) (%)
West Y ellowstone Entrance 0.28" 1.69" 97.9
West Entrance to Madison Roadway 0.14" 1.55" 975
Old Faithful Staging Area 0.17 157 22.8
Flagg Ranch Staging Area 0.23 1.64 19.0
Flagg Ranch to Colter Bay Roadway 0.47" 1.88' 9.1
Mammoth to NE Entrance Roadway 0.14" 1.55 0
TEstimated from the modeled maximum 1-hour average concentration based on the persistence formula
Cy, = Cy* (t1/t2)0.365 (Cooper and Alley 1990).
Table 91. Vehicle contribution to CO concentrationsfor alternative C.
Contribution (%)
L ocation SM SC | AM LT HT B sV
West Y ellowstone Entrance 0 0 275 | 540 | 23 | 15 | 147
West Entrance to Madison Roadway 0 0 231 | 584 | 16 1.0 15.9
Old Faithful Staging Area 779| 09| 60| 120| 01 | 01 3.0
Flagg Ranch Staging Area 78.9 0.8 61| 120 | 0.1 0 20
Flagg Ranch to Colter Bay Roadway 49.8 0 133 | 31.1| 03 0.2 5.3
Mammoth to NE Entrance Roadway 0 0 265 | 66.8 | 0.6 0 6.1

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle

van.

Table 92. Maximum 24-hour average PM,, concentrationsfor alternative C.

24-hr Maximum | 24-hr Maximum | Change Relative
Concentration Concentration to alternative A
_ (w/o background) | (w/background) | (W/obackground)
L ocation (hg/m?) (ng/m?) (%)
West Y ellowstone Entrance 0.32 23.32 99.3
West Entrance to Madison Roadway 0.32" 23.32 97.1
Old Faithful Staging Area 0.18 5.18 715
Flagg Ranch Staging Area 0.26 5.26 59.5
Flagg Ranch to Colter Bay Roadway 0.63" 5.63 333
Mammoth to NE Entrance Roadway 0.32" 5.32 0

TEstimated from the modeled maximum 1-hour average concentration based on the persistence formula

Cp = Cy* (t1/t2)0.365 (Cooper and Alley 1990).

Table 93. Vehicle contribution to PM,, concentrations for alter native C.

L ocation

Contribution (%)
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SM SC | AM LT HT B sV
West Y ellowstone Entrance 0 0 45 92 | 519 | 318 | 25
West Entrance to Madison Roadway 0 0 89| 187 432 | 241 |51
Old Faithful Staging Area 90| O 0 0 1.0 10 | O
Flagg Ranch Staging Area 98.8 0 0 0 0.7 04 | O
Flagg Ranch to Colter Bay Roadway | 39.8 0 99| 194 19.6 79 |33
Mammoth to NE Entrance Roadway 0 0 203 | 428 | 33.0 0 39

SM = snowmobile, SC = snowcoach, AM = automobile, LT = light truck, HT = heavy truck, TB = tour bus, SV = shuttle
van.

Effectson Public Safety

The safety-related effects of plowing the road from West Y ellowstone to Old Faithful
would be similar to those of alternative B. However, potential for visitor conflicts on this
road would increase due to the absence of shuttle buses and reservation limitations on
private wheeled-vehicles. Unregulated private wheel ed-vehicle access to both road
segments would have moderate adverse impacts on the safety of park visitors. Some
visitors entering the Y NP in private vehicles would be ill-prepared for the harsh
environment and dangerous winter road conditions. Thiswould result in increased motor
vehicle accidents, vehicle-wildlife collisions, and risk of injury due to exposure to
extreme winter conditions. The late season plowing of the roadway segments from
Madison to Mammoth would have the same effects as plowing the road from West

Y ellowstone to Old Faithful. Restricting use on the road from Norristo Canyon to
snowcoaches only would reduce the potential for visitor conflicts during one month of
the season.

In GTNP this aternative would slightly decrease the potential for inter-modal conflict by
widening the highway shoulder between Moran and Flagg Ranch. It would increase the
potential for user conflict by developing or maintaining ungroomed trails for use by both
motorized and nonmotorized uses in close proximity along the Teton Park Road and
Signal Mountain Road.

Conclusion

Implementing this alternative would result in moderate adverse impacts to public safety
in YNP. Thisis primarily due to the potential for increasing visitor conflicts and vehicle-
animal collisions that would result from plowing several road segments (in the absence of
offsetting beneficial effects or mitigation). The safety effects of a greater separation of
uses would be negligible. Impactsto public safety are expected to be minor and adverse
due to the introduction of potential user conflicts.

In GTNP the widened highway shoulder for the CDST would only negligibly improve
safety, because it would not extensively alter the actions currently in place to separate
snowmobile and wheeled-vehicle use along the trail.
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Effects on Geothermal Features

Under aternative C the park roads would be groomed near the geothermal features
described in aternative B. The impacts on those features described in alternative B
would be similar under this alternative.

Plowing the road from West Y ellowstone to Madison and Madison to Old Faithful would
have similar impacts on geothermal features as those described in aternative B. There
could be increased adverse impacts on geothermal features given no fall closure along the
plowed road, and visitors would be able to access the features along the road throughout
thefall and early winter.

Accessto Old Faithful by both snowmobiles and wheel ed-vehicles would have similar
impacts on Old Faithful features as described under alternative B.

The number of nonmotorized groomed trails in geothermal areas would increase. The
geothermal areas included in this activity are Mammoth Terraces, Lone Star Geyser
Basin, Norris Geyser Basin, the lower geyser basin, and Fountain Flats. New groomed
trails would increase access and in turn increase potential adverse impacts on geothermal
areas. Overall, the proposed new groomed nonmotorized trails would result in a minor
increase in impacts on geothermal basins.

The construction of a Norris warming hut would have the same impacts on geothermal
features as those described under aternative A. Winter campsites would be provided at
Old Faithful, which could increase the amount of visitor use overnight and of the
geothermal basin. More visitorsin the area would cause minor increasesin adverse
impacts on the geothermal features. Unregulated backcountry use would have the same
impacts on geothermal features as described under the no action alternative. Increased
interpretation opportunities would have the same beneficial impacts on geothermal
features as described under aternative B.

Conclusion

Actionsin alternative C could result in an overall increase in human access to geothermal
areas at Old Faithful, Norris, West Thumb, and in areas located along the roads from
Madison to Old Faithful. These actions include plowed roads, longer fall and spring
seasons, warming huts, winter camping, spring plowing, groomed motorized and
nonmotorized trails, and nonrestricted backcountry use. Asaresult there would be minor
incremental long-term degradations to thermal features, and in some cases permanent
loss of certain features. By increasing interpretative opportunities, some of the effects of
increased use could be mitigated.

Water and Aquatic Resour ces

Potential pollution sources are the same as described in aternative A. The potential
impacts on water quality would be the same as described in aternative B with the
following exceptions.
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There would be no change in risk along the Teton Park Road (“low” risk) segment from
that described in alternative A. There would be no change in the input of pollutants on
the surface of Jackson Lake, hence no reduction in the risk of degradation in that water
body.

Therisk of water quality pollution would be decreased along the “low” risk Moose-
Wilson Road segment with the prohibition of snowmobiles. The risk of water quality
pollution would be increased along the “low” risk Antelope Flats Snowmobile Route
with the increase of snowmobiles on that segment.

Table 94.3 Snowmachines and associated risk levelsfor alternative C.

Impact: Daily Vehicle| Impact: Daily Vehicle

MilesTraveled Along| MilesTraveled Along

the Segment in Alt. A*| the Segment in Alt. C*
Road Segment Risk Ratingt SM SC SM SC
Mammoth to Norris Medium 641 69 1176 63
West Entrance to Madison Medium 7759 127 0 0
M adison to Norris High 3458 73 588 56
Norristo Canyon Village Low 2214 47 672 48
Canyon Village to Fishing Bridge High 2370 50 3872 48
Fishing Bridge to East Entrance Medium 983 0 1809 0
Fishing Bridge to West Thumb Medium 2627 55 5208 63
Madison to Old Faithful High 7818 165 0 0
Old Faithful to West Thumb Medium 3560 73 5746 68
West Thumb to Flagg Ranch Medium 4219 103 7728 96
Grassy Lake Road High 184 0 400 0
Flagg Ranch to Colter Bay Low 379 0 800 0
Colter Bay to Moran Junction High 248 0 250 0
Moran Junction to East Entrance Medium 49 0 50 0
Teton Park Road Low 156 0 0 0
Moose-Wilson Road Low 6 0 6 0
Antelope Flats Snowmobile Route Low 0 0 0 0

Conclusion

Deposition into snowpack would continue to occur from 2-stroke engine emissions along
groomed park roadsin YNP and GTNP. The effect of this deposition on water quality is
undetermined, but thereis currently no evidence of measurable changes in water quality
or effects on aquatic resources. It is possible that accumulations of pollutantsin aquatic
systems may have adverse impacts on wetlands and aquatic resources downstream from

37 SM = Snowmobile, SC = Snowcoach; the source of pollutants is emissions from snowmobiles, which
produce (conservatively) ten times as many emissions per mile as most wheeled vehicles. Single
snowcoaches produce fewer emissions then single snowmobiles.

tHigh = within 100 meters of aguatic system on 76% to 100% of the road segment; Medium = within 100
meters on 51% to 75% of the road segment; Low within 100 meters of riversless than 50%.
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high risk road segments. Oversnow vehicle usein this alternative involves localized high
risk to surface water quality, but reduces oversnow vehicle-miles traveled along high risk
road segmentsin the three park units by about 62%. Snowmobile and snowplane use on
Jackson Lake would continue the risk of moderate to major adverse impacts on water
quality in that water body. Minor to moderate long-term adverse impacts on water
resources throughout GTNP and the Parkway could occur because of the increased
number of winter use opportunities. Minor short-term water quality and wetland impacts
could occur in streams aong the eastern side of US 89/287 as aresult of CDST
construction.

Mitigation

The portions of the CDST that would deviate from the road shoulder would be designed
and sited to minimize impacts on all park resources including wildlife, vegetation, and
wetlands. Focused water monitoring programs should be designed and implemented to
determine whether there are specific aguatic resource effects from winter recreational
use. The use of bio-based fuels by NPS and the availability of fuelsin gateway
communities may result in aminor decrease in pollutant deposition into snow. Best
management practices would be used during the construction, reconstruction, or winter
plowing of trails and roads to prevent unnecessary vegetation removal, erosion, and
sedimentation. The release of snowpack contaminantsinto surface water could be
mitigated by disconnecting snowmelt drainages from motorized trails. Any new or
reconstructed winter use sanitary facilities would be constructed in locations and use
advanced technologies that would protect water resources. A focused program of
monitoring would reduce the uncertainty of impacts from oversnow vehicles, and if
necessary, indicate best management practices that might be implemented.

Effects on Wildlife

Ungulates

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel into areas that would normally be inaccessible due
to deep snow. Under alternative C GTNP and the Parkway would groom about 66 miles
for motorized use, an increase of about 30 miles over current management, and 4 miles
for nonmotorized use. The new groomed motorized route will begin near the south
boundary, follow the Gros Ventre River, and then parallel the eastern boundary up to
Moran. YNP would groom 164 miles for motorized use, a decrease of 20 miles, and 47
miles for nonmotorized use. This represents an increase of 10 miles over current
management.

In GTNP effects related to packed trails would be greater than those under alternative A.
The elimination of a packed road surface from West Entrance to Old Faithful would
decrease impacts associated with groomed roads relative to alternative A.
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Effects of motorized over snow use of groomed and ungroomed roads and trails. The
use of motorized oversnow vehicles can cause injury and death to wildlife, especialy in
poor lighting conditions and during snowfall, and can cause displacement from preferred
habitats.

The addition of 30 miles of oversnow motorized trail in GTNP could result in moderate
to major impacts on wildlife. The new trail along the Gros Ventre River would displace
ungulates, primarily moose and elk, from the river corridor and inhibit movements within
and among winter rangesin the southern part of the park. The periodic departure of the
CDST from the highway shoulder to scenic diversions could also impact ungulates,
especially moose on the segment from Moran to Jackson Lake. InY NP the associated
effects of oversnow motorized vehicles would be reduced due to the plowing of the route
from West Y ellowstone to Old Faithful.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to ungulate movements (Aune 1981). In addition
plowed roads, like groomed roads, also may provide an energy efficient mechanism for
wildlife movements, including bison, elk, and moose. Under alternative C the effects
described above are associated with about 106 miles of road in Y NP, an increase of 30
miles over existing management to accommadate private wheel ed-vehicles from West
Entrance to Old Faithful. The miles of plowed roads in GTNP and the Parkway would
increase marginally from about 100 milesto 104 miles to alow for wheeled-vehicle
access on the Moose-Wilson Road.

In YNP the plowed road from West Entrance to Old Faithful would result in more snow
berms, thus potentially increasing fragmentation along this segment. Anincreasein
ungulate use of the plowed road as compared to the currently groomed road is not
expected because plowed roads do not offer additional energy savings over groomed
roads. The effects of plowed roadsin GTNP would be essentially the same as those
described in alternative A.

Effects of motorized use of plowed roads. The effects of plowed roads are similar to
those of groomed roads, except that the magnitude of the effect isusually greater. The
use of motorized vehicles on plowed roads can cause injury and death for wildlife,
especially in poor lighting conditions, at dusk and dawn, and during snowfall, and can
cause displacement from preferred habitats.

The use of plowed roads by wheeled-vehicles may increase wildlife-vehicle collisions
and displacement over current rates along the road segment from West Y ellowstone to
Old Faithful. These effects would be increased relative to alternative B because
alternative C does not call for mass transit, nor does it prohibit late night travel. In
addition plowing the Moose-Wilson Road would potentially impact moose that winter
along this corridor.
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Effects of nonmotorized use of groomed and designated ungroomed routes. The
primary effects of nonmotorized use on ungulates are displacement from preferred
habitats, especially geothermal areas that are important for winter survival in YNP, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under alternative C, Y NP increases nonmotorized
opportunities by grooming an additional 10 miles (from 37 milesto 47 miles) and adds 8
more miles after motorized use ceases late in the winter season. Ungroomed trailsin
GTNP and the Parkway increase from 26 milesto 28 miles, and groomed trail increase 4
miles.

Overall, the potential for an increase in adverse effectsis low because trails would not be
located in areas of high importance to wintering ungulates. Exceptionsinclude trails
located near thermal areas (e.g., Mammoth Hot Springs or Old Faithful), or in other areas
of ungulate use in the winter (e.g., moose near the Gros Ventre campground trail).
Similar to alternative B, these trails could have minor effects on ungulates.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
ungulates may only occur sporadically, they can be especialy disturbing and lead to
additional energy expenditure and stress that reduces animals' chances of survival and
reproduction. Impacts under this alternative generally would be the same asin
aternative A. In GTNP moderate to major adverse impacts on bighorn sheep would
continue, as well as potential impacts to moose, elk, and bison on Blacktail Butte and
Wolff Ridge.

Effects of the presence and use of winter support facilities. Increasesin human
activity associated with the presence of support facilities may displace species sensitive
to human disturbance. Alternative C proposes an increase in the number and size of
warming huts and other day-use facilities. In addition this alternative proposes the
establishment of winter campsitesin the Old Faithful area. Warming huts and restrooms
would be located at popular ski trailheads, motorized staging areas, and areas where
exigting facility sizeis currently inadequate (e.g., Tower, Norris, and Canyon). Warming
huts near ungulate winter range important to elk, deer, and bison would potentially
increase human use and consequently reduce habitat effectiveness. However, over time
the predictable nature of the recreation expected to occur in the area may allow speciesto
habituate to increased human activity. The effects of these huts on ungul ates would be
the same for all alternatives.

Federally Protected Species

Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by facilitating travel into areas that would normally be inaccessible due
to deep snow. Under alternative C, GTNP and the Parkway would groom about 66 miles,
an increase of about 30 miles over current management and 4 miles for nonmotorized
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use. The new groomed motorized route would begin near the south boundary, follow the
Gros Ventre River, and then parallél the eastern boundary up to Moran. GTNP would
also groom new nonmotorized trailsin the Gros Ventre River Campground and at Two
Ocean Lake. YNP would groom 164 miles, a decrease of 20 miles, and 47 milesfor
nonmotorized use, an increase of 10 miles over current management.

Overall effects related to packed trails would increase as compared to aternative A,
especially in GTNP. Because the area of the new groomed snowmoabile route in the
southern part of the park is not lynx habitat, impacts on lynx would only be expected to
increase in the Two Ocean Lake area.

Effects of motorized oversnow use of groomed and ungroomed roads and trails. The
use of motorized oversnow vehicles can cause displacement from preferred habitats. To
date oversnow motorized vehicles have not killed any federally listed species.

In GTNP the proposed snowmobile trail from Jackson along the east boundary of the
park to Moran could result in a significant increase in snowmobiling activity along the
Gros Ventre River, up to the Triangle Ranch along the eastern park boundary, and along
US 89 to Moran Junction. Thistrail would introduce snowmobiling use adjacent to areas
such as Elk Ranch, Uhl Hill, and Wolff Ridge, which are important winter range for
ungulates, and subsequently, wolves. Snowmobiling near these areas could result in
human-wolf interactions, displacement of prey (primarily elk), and consequently
displacement of wolves. The periodic departure of the CDST from the highway shoulder
to scenic diversions could also displace lynx and snowshoe hares. Effectsto other
species are similar to those in aternative A.

Effects of plowed roads. Road plowing may cause habitat fragmentation by creating
structural barriers (i.e., snow berms) to wildlife movements (Aune 1981). In addition
similar to groomed roads, plowed roads may influence wildlife movements and
distributions by facilitating travel for wildlife into areas that would normally be
inaccessible due to deep snow. Under aternative C the effects described above are
associated with about 106 miles of road in Y NP, an increase of 30 miles over existing
management to accommaodate private wheeled-vehicles from West Entrance to Old
Faithful. The miles of plowed roadsin GTNP and the Parkway would increase
marginally from about 100 milesto 104 milesto alow for wheeled-vehicle access on the
Moose-Wilson Road.

Impacts of plowed roads on federally protected species would be the same as alternative
A.

Effects of motorized use of plowed roads. The effects of traffic on plowed roads are
similar to those of traffic on groomed roads, except that the magnitude of the effect is
usually greater. The use of motorized vehicles on plowed roads can cause injury and
death for wildlife, especialy in poor lighting conditions, at dusk and dawn, and during
snowfall, and can cause displacement from preferred habitats.
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The road from West Y ellowstone to Old Faithful would be plowed and open to public
access two weeks earlier under this aternative, potentially leading to an increasein
human-bear interactions during the pre-denning period. However, none of the radio-
collared bearsin Y NP have denned aong this road segment, and only about 10% of bears
are till active at thistime (Haroldson et a. in prep.). Thisalternative also callsfor
extending the length of the winter use season from the South Entrance to West Thumb by
two weeks from mid-March to the beginning of April. This period of time overlaps with
den emergence for bears (about 65% of bears are out of their dens by April (Haroldson et
a. inprep.). Consequently, this alternative feature may have minor to moderate adverse
effects on bears, including displacement and habituation of bears to human foods and
garbage associated with human developments. This may lead to more bear-human
confrontations and management actions. Effects related to plowed roadsin GTNP would
remain the same as under current management.

Other impacts related to displacement would be the same as those under alternative A.
Coallision impacts may be greater than those under alternative A because the roads are
open for alonger period.

Effects of nonmotorized use on groomed and designated ungroomed routes. The
primary effects of nonmotorized use on wildlife are displacement from preferred habitats
and increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under alternative C, Y NP increases nonmotorized
opportunities by grooming an additional 10 miles (from 37 milesto 47 miles) and adds 8
more miles after motorized use ceases late in the winter season. Ungroomed trailsin
GTNP and the Parkway increase from 26 miles to 28 miles and groomed trails increase
by 4 miles.

Overall, the potential for an increase in adverse effects to wolvesislow because trails
would not be located in areas of high importance to wintering ungulates and
consequently, wolves. Exceptions include trails located near thermal areas (e.g.,
Mammoth Hot Springs or Old Faithful), or in other areas of ungulate use in the winter
(e.g., the Gros Ventre campground trail). Lynx could be impacted by trails a Two Ocean
Lake. Furthermore, when warranted the parks may close any area where federally
protected species are observed. Other effects are the same as those under alternative A.

Effects of unregulated backcountry nonmotorized use. Unregulated backcountry
nonmotorized use is more random and infrequent relative to nonmotorized use on
designated routes. Consequently, although encounters between backcountry users and
federally protected wildlife species may only occur sporadically, they may cause
displacement and additional energy expenditure and stress that reduces animals’ chances
of survival and reproduction.

Impacts under this alternative generally would be the same as in alternative A.
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Presence and use of winter support facilities. Warming huts and campgrounds can
cause habituation in some wildlife species by the presence of human food and garbage,
and lead to human-wildlife conflicts. In addition increasesin human activity associated
with the presence of support facilities may displace species sensitive to human
disturbance. Alternative C proposes an increase in the number and size of warming huts
and other day use facilities. In addition this alternative proposes the establishment of
winter campsitesin the Old Faithful area. Warming huts and restrooms would be located
at popular ski trailheads, motorized staging areas, and areas where existing facility sizeis
currently inadequate or nonexistent (e.g., Tower, Norris, and Canyon). Warming huts
near ungulate winter range important to elk, deer, and bison would potentially increase
human use and consequently reduce habitat effectiveness. Displacement of ungulates
could lead to displacement of wolves. However, over time the predictable nature of the
recreation expected to occur in the area may allow ungulates to habituate to the increase
in human activity. Additional developmentsin or near lynx habitat could potentially
displace lynx.

The construction of new campsites at Old Faithful, new and enlarged warming huts at
Norris and Tower, and additional support facilitiesat GTNP (e.g., at Two Ocean Lake)
may increase human use in those areas and may lead to minor negative effects on late
winter and spring food availability for emerging bearsin an area of currently low human
use. Garbage and human foods improperly stored at park winter use destination areas
can lead to adverse impacts on bears before and after the winter use season.

To date YNP does not have adequate winter garbage storage facilities, but will rectify
thisissue by constructing a winter garbage storage facility that is wildlife-proof in the
Old Faithful, Grant, Lake, and Canyon areas (afeature of al alternatives). Similar to
aternative B, the availability of plowed roads into the park’ sinterior would allow for
garbage removal, thus decreasing problems associated with habituation.

Compared to current management, impacts related to displacement would be greater due
to theincrease in number of facilities. Specifically, hutslocated in thermally influenced
ungulate winter range could displace ungulates, and thus affect bison and elk carcass
availability, important spring foods for grizzly bears. Because ungulates have been
known to habituate to predictable human activities, any displacement would most likely
be short term. The extension of the winter use season combined with increased human
activity near new support areas may lead to more bear-human conflicts.

Species of Special Concern
Effects of groomed roads and trails. Packed trails may influence wildlife movements
and distributions by:

Facilitating travel into areas that would normally be inaccessible due to deep snow

Inhibiting foraging activities of carnivores that tunnel beneath the snow to hunt subnivian
prey
Reducing subnivian prey availability by increasing mortality of these small mammals.

314



IMPACTS OF IMPLEMENTING ALTERNATIVE C

Under aternative C, GTNP and the Parkway would groom about 66 miles, an increase of
about 30 miles over current management, and 4 miles for nonmotorized use. The new
groomed motorized route will begin near the south boundary, follow the Gros Ventre
River, and then parall€l the eastern boundary up to Moran. GTNP would aso groom new
nonmotorized trailsin the Gros Ventre River Campground and at Two Ocean Lake.

Y NP would groom 164 miles for motorized use, a decrease of 20 miles, and 47 milesfor
nonmotorized use, an increase of 10 miles over current management.

Impacts discussed under aternative A would potentially increase, especialy in GTNP.
Additional miles of groomed trail in GTNP could increase impacts on martens and
fishers. New groomed trails are not in swan habitat.

Effects of motorized over snow use of groomed and ungroomed roads and trails. The
most likely impacts to park species of special concern are displacement from preferred
habitats, and degradation of the aguatic environment from pollutants in the snowpack.
Documented mortality caused by collisions with oversnow vehiclesin the parksisrare.

In 10 years only one of these species (a marten) was reportedly killed by a snowmobilein
YNP (Gunther et al. 1998).

Impacts would increase relative to alternative A. The separation of the CDST from the
plowed roadway would cumulatively increase displacement impacts associated with the
use of both oversnow and wheeled-vehicles.

See Water and Aquatic Resources, Chapter 1V for an assessment of the impacts of
exhaust on the aguatic environment in the parks.

Effects of plowed roads. Similar to groomed roads, plowed roads also provide an
energy efficient mechanism for wildlife movements. Under alternative C the effects
described above are associated with about 106 miles of road in Y NP, an increase of 30
miles over existing management to accommodate private wheel ed-vehicles from West
Entrance to Old Faithful. The miles of plowed roads in GTNP and the Parkway would
increase marginally from about 100 milesto 104 milesto alow for wheeled-vehicle
access on the Moose-Wilson Road.

Impacts related to plowed roads would increase dightly in Y NP compared to alternative
A. Effectsrelated to plowed roads in GTNP would remain the same as under current
management.

Effects of motorized use of plowed roads. The most likely impact to park species of
specia concern is displacement from preferred habitats and mortality caused by
collisions.

Under alternative C impacts related to plowed roads would slightly increasein YNP as
compared to aternative A. In particular swans that winter in open water habitats along
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the plowed road from West Y ellowstone to Old Faithful may be disturbed by the increase
in wheeled-vehicle traffic along this route. If vehicles stop for people to get out to view
swans, swans could be adversely impacted by displacement.

Effects of nonmotorized use on groomed and ungroomed designated routes. The
primary effects of nonmotorized use are displacement from preferred habitats, and
increased energy expenditures, including physiological stress, which may reduce
individuals' chances of survival. Under aternative C Y NP increases nonmotorized
opportunities by grooming an additional 10 miles (from 37 milesto 47 miles) and adds 8
more miles after motorized use ceases late in the winter season. GTNP and the Parkway
increase ungroomed trails from 26 miles to 28 miles and add 4 miles of groomed trail.

Although the above effects may be increased due to the addition of nonmotorized routes,
they are expected to be relatively minor because most routes would not be located in
areas critical to species of special concern (e.g., adjacent to open water habitats and
ungul ate winter ranges).

Unregulated backcountry nonmotorized use. Unregulated backcountry nonmotorized
use is more random and infrequent than nonmotorized use on designated routes.
Consequently, although encounters between backcountry users and species of special
concern may occur sporadically, they can be especially disturbing and lead to additional
energy expenditure and stress that reduces animals’ chances of survival and reproduction.

Impacts are generally as stated in aternative A — negligible to minor. If activity by
species of concern is known to occur in an area, park managers can close the areato
human activity to prevent disturbance.

Presence and use of winter support facilities. The primary effects of warming huts and
campgrounds on species of special concern in the park are associated with increasesin
human activity and the subsequent disturbance and displacement of species or their prey.
Alternative C proposes an increase in the number and size of warming huts and other
day-use facilities. In addition this aternative proposes the establishment of winter
campsitesin the Old Faithful area. Warming huts and restrooms would be located at
popular ski trailheads, motorized staging areas, and areas where existing facility sizeis
currently inadequate (e.g., Tower, Norris, and Canyon).

Compared to current management, impacts related to displacement would be greater due
totheincreasein facilities. Specifically, huts located in thermally influenced ungulate
winter range could displace ungulates, and thus affect bison and elk carcass availability
for wolverines, fishers, and marten. Because ungulates have been known to habituate to
predictable human activities, any displacement would most likely be short term. Impacts
on other species of special concern would be the same as those under alternative A.
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Conclusion

This alternative maximizes winter visitor opportunities for arange of experiences, while
emphasi zing motorized recreation. Consequently, effects on wildlife associated with
oversnow and wheeled-vehiclesincrease. Plowing the road from Y ellowstone to Old
Faithful to accommaodate private vehicles may lead to more collisions than under
alternative B because there are no provisions for mass transit or restrictions on late night
travel. Effectsrelated to groomed trails and snowmobiles increase substantially in
GTNP. The establishment of a groomed snowmobile trail from GTNP' s south boundary
to Moran along the eastern park boundary may negatively impact wildlife, including
ungulates, wolves, and lynx. Periodic diversions of the CDST to points of interest may
affect moose and lynx in the northern part of the park. InY NP the extension of the
winter use season from mid-March to the beginning of April from the South Entrance to
West Thumb combined with an increase in winter support facilities may result in an
increase in grizzly bear—human conflicts. Effects may be mitigated to a degree by an
increased emphasis on visitor education and interpretive opportunities, as well as
increased administrative capability.

Although impacts on populations resulting from winter recreation are neither long term
nor significant, impacts on individual members of the population can be important,
leading to death either directly from collisions or continued harassment, or indirectly
through management actions taken as a response to habituation to human presence and
food. Although concerned about impacts on individuals, the NPS primarily provides for
the protection of native animals populations from management actions (with the
exception of federally protected species). For example, see Chapter 11 in NPS 77,
Natural Resources Management.

Ungulates
- Effects of groomed roads and trails on animal movements — unknown if and to what extent
beneficia effects outweigh negative effects. Effectswould increasein GTNP and decrease
in YNP relative to alternative A.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on: 1)
mortality caused by collisions — adverse, negligible, and short term, and 2) displacement
from preferred habitats — adverse, moderate to major, and short term. In GTNP effects
would increase relative to alternative A. In Y NP effects would decrease [relative to
aternative A].

Effects of plowed roads on: 1) habitat fragmentation — effectsin Y NP would increase over
alternative A — adverse, minor, and short term; in GTNP effects would remain the same;
and 2) animal movements — unknown if and to what extent beneficial effects outweigh
negative effects; any effects would remain essentially the same as those associated with
groomed roads in alternative A.

Effects of motorized use of plowed roads on: 1) mortality caused by collisions — adverse,
minor, and short term; and 2) displacement from preferred habitats — adverse, moderate,
and long term. Effects would increase relative to alternatives A and B in YNP and remain
the samein GTNP.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — adverse, minor, and short term. Generally the same as alternative
A, but may increase slightly.

317



CHAPTER IV
ENVIRONMENTAL CONSEQUENCES

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, moderate, and short term. Impacts to bighorn sheep in GTNP would be
moderate to major and long term if no mitigation is applied. Same as alternative A.

Effects of the presence and use of winter support facilities on displacement — adverse,
minor, and short term. May increase slightly relative to aternative A because more huts
are proposed.

Federally Protected Species

Effects of groomed roads and trails on anima movements: 1) bald eagles, grizzly bears,
and wolves — no effect; and 2) lynx — adverse, negligible to major, and short term,
depending upon lynx distribution and abundance in the parks. Increased groomed trailsin
GTNP would increase effects to lynx relative to alternative A.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement from preferred habitats — adverse, minor, and short term (wolves and lynx),
adverse, negligible, and short term (bald eagles), and no effect (grizzly bear). Effects may
increase for wolves relative to alternative A.

Effects of plowed roads on: 1) habitat fragmentation — no effect on any of the listed
species; and 2) anima movements — no known effect on any of the listed species. Same as
aternative A.

Effects of motorized use of plowed roads on: 1) mortality caused by collisions — effects
may increase over alternative A — adverse, negligible, and short term on bald eagles;
adverse, minor, and short term on wolves, grizzlies, no known effect to date on lynx; and
2) displacement from preferred habitats — adverse, negligible, and short term on bald
eagles; no known effect to date on wolves and lynx; adverse and minor to moderate for
grizzly bears because of the longer winter use season.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — adverse, negligible, and short term on bald eagles; no effect on
grizzly bears; no known effect to date on wolves;, minor adverse effect on lynx. Same as
aternative A.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, minor, and short term on bald eagles; adverse, negligible, and short term
on grizzly bears; adverse, minor, and short term on wolves; no known effect to date on
lynx. Same as aternative A.

Effects of the presence and use of winter support facilities on displacement — no affect on
bald eagles; adverse, minor, and short term on grizzly bears (with mitigation) and wolves;
unknown effect on lynx. May dlightly increase relative to aternative A because more huts
are proposed.

SpeC|es of Special Concern
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Effects of groomed roads and trails on 1) animal movements — no known effect on
wolverines; adverse, negligible, and short term on fishers and martens; no effect on otters,
swans, reptiles, amphibians, and fish; 2) foraging activities — adverse, negligible, and short
term on marten; no effect on the other species; and 3) subnivian prey availability —
adverse, negligible, and short term on marten; no effect on the other species. Impacts
would generally increase relative to alternative A, especially in GTNP.

Effects of motorized oversnow use of groomed and ungroomed roads and trails on
displacement — no known effect on wolverine; adverse, negligible, short term on fishers,
marten; no effect on otters, reptiles, amphibians, fish; adverse, minor, short term on swans.
Impacts would increase relative to alternative A, especially in GTNP.

Effects of plowed roads on animal movements — no known effect on wolverines, fishers,
and martens; no effect on otters, swans, reptiles, amphibians, and fish. Slight increasein
effectsin YNP relative to alternative A, no change in GTNP relative to alternative A.

Effects of motorized use of plowed roads on 1) displacement from preferred habitats —
adverse, negligible, and short term on wolverines, fishers, and martens; no effect on otters,
reptiles, amphibians, and fish; adverse, negligible, and short term on swans; and 2)
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mortality from collisions — adverse, negligible, and short term on otters and martens; no
effect to date on other species. Effects may increase dlightly relative to aternative A in
YNP.

Effects of nonmotorized use of groomed and designated ungroomed routes on displacement
from preferred habitats — no effect on wolverines; no known effect on fishers, martens, and
otters; adverse, minor, and short term on swans; adverse, negligible, and short term on
sagebrush lizard; no effect on rubber boa, amphibians, and fish. Same as alternative A.

Effects of unregulated backcountry nonmotorized use on displacement from preferred
habitats — adverse, negligible, and short term on wolverines and sagebrush lizard; no
known effect on fishers, martens, and otters; adverse, minor, and short term on swans; no
effect on rubber boa, amphibians, and fish. Same as dternative A.

Effects of the presence and use of winter support facilities on displacement of potential
prey (carcass) availability — adverse, minor to moderate, and short term on wolverines,
fishers, and martens; no effect on swans, rubber boa, amphibians, and fish; no known effect
on otters; adverse, minor, and short term on sagebrush lizard. May slightly increase
relative to alternative A because more huts are proposed.

ation

In Y NP campground use season should not be extended, and backcountry permits should
not be issued to mitigate any possible impacts on grizzly bears due to the extended winter
use season on the West Entrance to Old Faithful road.

The implementation of current Bear Management Area (BMA) human use restrictions
would help alleviate the risks of bear-human confrontations in spring habitats.

Where motorized use occurs near active trumpeter swan habitats (i.e., open water), the
route would be signed or plowed to prevent vehicles from stopping.

Backcountry monitoring and administration should be implemented in GTNP. Additional
area closures could be imposed if monitoring indicates such a closure was warranted for the
protection of wintering bighorn sheep and moose.

The effects of winter use on resident wolves should be monitored. Areaswould be closed
as necessary to protect winter and denning habitats.

The entire length of the trail from Jackson to Moran Junction and from Moran Junction to
Flagg Ranch should be patrolled to ensure that snowmobilers remain on the trail and do not
illegally enter areas that are important winter range.

The effects of the warming hut in the Two Ocean Lakes areawould be monitored. If
human-bear conflicts arise, close the facility.

The use of groomed and plowed surfaces by bison and other ungulates would continue to
be monitored.

Snow track surveys for carnivores, including lynx, on both groomed and ungroomed routes
would be conducted.

Effects on Natural Soundscape
Audibility Analysis— Combined Effects of All Wheeled and Oversnow Vehicles

Table

95 presents the acres of park land by road segment where any wheeled or

oversnow vehicle noise would be audible under the two background conditions,
“average” and “quiet,” as defined in the Assumptions and Methodol ogies section of this
chapter. For each background condition, acreage is presented for three categories of

audibi

lity: 1) audible for any amount of time (labeled “audible at al”); 2) audible for

10% of the time or more; and 3) audible for 50% of the time or more. Appendix M

contai

ns tables with distances to audibility for each segment for each alternative.
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Alternative C features the plowed road from the West Entrance of YNP to Old Faithful,
plowing from Mammoth to Madison for part of the season, snowcoach-only use from
Canyon Village to Fishing Bridge for part of the season, and the addition of a new
snowmobile trail in Antelope Flatsin GTNP. It also requiresthat all snowplanes on
Jackson Lake meet the current limit of 86 dBA at 50 feet.

Theresults for aternative C show that for the “average” background conditions, wheeled
and oversnow vehicles would be audible to some degree for over 188,000 acresin the
three park units. For over 80,000 of those acres, wheeled or oversnow vehicles would be
audible for at least 10% of the time during the day. For over 27,000 of those acres, they
would be audible for at least half of the time during the day. These acreage totals
increase by 9%, 14%, and 20% for the “quiet” background conditions for the three
audibility categories, respectively.

The segment from Moran Junction to the South Entrance of GTNP carries agreat deal of
wheeled-vehicle traffic unrelated to the alternatives and contributes the greatest to the
total acreage valuesfor all three audibility categories. These amounts remain almost
constant for all the alternatives.

The plowed road from Mammoth to the Northeast Entrance is a major contributor to the
“audible at all” acreage (and to alesser extent “audible 10% or more”), which remains
virtually unchanged across all the alternatives.

Other key segments for al three audibility categories are from West Thumb to Flagg
Ranch, from Fishing Bridge to West Thumb, from Old Faithful to West Thumb, and from
Canyon Village to Fishing Bridge, al of which increase compared to the no action
aternative.

Other major segments for the “audible at all” categories are the Antelope Flats
snowmobile route and Jackson L ake with its snowplanes and snowmobiles. Snowplanes
and snowmobiles on Jackson Lake are also major contributorsto the “audible at all”
categories, athough the acreage is greatly reduced over the no action alternative because
of the 86 dBA limit on snowplane sound levels.

The audibility acreage is greatly reduced for the West Entrance to Madison and Madison
to Old Faithful segments due to the replacement of oversnow vehicles with wheeled-
vehicles on the plowed road. For Y NP the 50% time audible average increases by 29%
over the no action alternative for average background conditions, due largely to increased
snowmobile volumes on other road segments.

320



IMPACTS OF IMPLEMENTING ALTERNATIVE C

Table 95. Acres of park land affected by vehicle audibility for alternative C.

With Average Background

With Quiet Background

Conditions Conditions

Audible | Audible Audible | Audible

10% of | 50% of 10% of | 50% of

Audible | thetime | thetime | Audible| thetime | thetime

Road Segment Miles| atall | or more| or more| atall | or more| or more

1. Mammoth to Northeast Entrance | 47 16,126 5,445 0| 16822 | 6,342 0
2. Mammoth to Norris 21 11,400 761 0| 12,372 1,043 0
3. West Entrance to Madison 14 5,260 78 0 5,555 91 0
4. Madison to Norris 14 6,748 268 0| 7142 296 0
5. Norristo Canyon Village 12 5,434 1,677 0| 5672 2318 0
6. Canyon Village to Fishing Bridge |16 10,504 | 8,092 | 2,200 | 11,432| 8896 | 2,637
7. Fishing Bridge to East Entrance 27 12,692 5,268 0 | 13,744 6,588 0
8. Fishing Bridge to West Thumb 21 16,888 | 12,886 | 5,153 | 18,687 | 14,183 | 6,249
9. Madison to Old Faithful 16 6,157 | 1,660 0| 6521| 1,927 0
10. Old Faithful to West Thumb 17 8,012 6,595 2,814 9,513 7,232 4,029
11. West Thumb to Flagg Ranch 24 13,788 | 10,767 5,133 | 16,018 | 11,989 6,931
12. Grassy Lake Road 7.6 3,033 0 0 3,303 0 0
13. Flagg Ranch to Colter Bay 15.6 7,731 | 3453 0| 8443| 3859 0
14. Colter Bay to Moran Junction 10.2 4647 | 2,460 0| 5040| 2,694 0
15. Moran Junction to East Entrance | 2 1,226 765 497 1,320 876 542
16. Moran Junction to South Entrance | 26 21,714 | 14,812 | 11,293 | 23,842 | 17,207 | 11,996
17. Teton Park Road 15 7,805 0 0 8,512 0 0
18. Moose-Wilson Road 25 672 0 0 708 0 0
19. Antelope Flats Snowmobile Route | 30 17,429 0 0 | 19,016 0 0
20. Jackson Lake 9.7 10,980 5,577 0 | 12,300 6,420 0
TOTAL 188,245 | 80,564 | 27,091 | 205,961 | 91,959 | 32,385

Average sound level analysis

To give a sense of the effect of the number of oversnow or wheeled-vehicles on aroad
segment, and their speed and sound level, Table 96 shows the computed hourly
equivalent or “average” sound level (L) over the daytime period. Levels are shown for
each road segment at two distances, 100 feet and 4,000 feet, and for both open and
forested terrain. These hourly L, values do not have the background sound level added
in. Also, they cannot be compared against the background levels to assess audibility,
since L, represents a long-term average of both quiet and loud moments.

The hourly L, at 100 feet are highest for the segment representing Jackson Lake, plusthe
Y NP segments of West Thumb to Flagg Ranch, Fishing Bridge to West Thumb, Old
Faithful to West Thumb, and Canyon Village to Fishing Bridge. At a distance of 4,000
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feet away, these latter four segments along with the GTNP segments from Moran

Junction to both the East and South Entrances have the highest L.

There are magjor 16 dB to 18 dB reductionsin the L, for the West Entrance to Madison
and Madison to Old Faithful segments that would be plowed.

Table 96. Average hourly L, from wheeled and oversnow vehicle noise at two
distancesto each road segment for alternative C.

L at Distance (dBA)

Open Terrain

Forested Terrain

Road Segment 100 feet 4,000 feet 100 feet 4,000 feet

1. Mammoth to Northeast Entrance 35 2 33 0
2. Mammoth to Norris 46 7 45 0
3. West Entrance to Madison 36 4 34 0
4, Madison to Norris 45 6 44 0
5. Norristo Canyon Village 46 7 45 0
6. Canyon Village to Fishing Bridge 53 13 51 5
7. Fishing Bridge to East Entrance 47 7 45 0
8. Fishing Bridge to West Thumb 53 13 51 5
9. Madison to Old Faithful 38 5 36 0
10. Old Faithful to West Thumb 54 14 52 6
11. West Thumb to Flagg Ranch 54 14 52 6
12. Grassy Lake Road 42 2 41 0
13. Flagg Ranch to Colter Bay 44 7 42 0
14. Colter Bay to Moran Junction 45 9 43 1
15. Moran Junction to East Entrance 47 13 45 5
16. Moran Junction to South Entrance 46 14 44 6
17. Teton Park Road 39 0 37 0
18. Moose-Wilson Road 27 0 25 0
19. Antelope Flats Snowmobile Route 39 0 37 0
20. Jackson Lake 54 8 52 0
Conclusion

Alternative C impacts about 104% of the acreage impacted by the no action alternative
for the“audible at al” categories. The alternative impacts about 86% for the “audible
10% of thetime or more” categories. For the “audible 50% or more” categories, the

acreage are 115% and 122% higher than for the no action alternative (for the “average”

and “quiet” backgrounds, respectively)

Theincrease in acreage for the “audible 50% of the time or more” categories relative to
the no action alternative come from increases on the Y NP segments of West Thumb to
Flagg Ranch, Fishing Bridge to West Thumb, Old Faithful to West Thumb, and Canyon
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Villageto Fishing Bridge. These increases override the decreases on the plowed road
segments from the West Entrance of YNP to Old Faithful.

Effects on Cultural Resour ces
The effects on cultural resources would be the same as those described in aternative B.

Conclusion
None of the actions described would adversely affect cultural resources.

Effectson Visitor Accessand Circulation

Access

This alternative is similar to alternative B, except that the shuttle system is not afeature.
Without the shuttle system, this alternative substantially reduces access to the park from
840 daily weekend visitors in February to about 220 given the same private vehicle
access to Old Faithful described in aternative B. Roadway segments between Mammoth
and Madison would be plowed from mid-February to mid-March, providing private
vehicle access to the Norris destination area. Travel on these segments would be limited
to traffic passing through the park, as private vehicle parking at Norris would be limited
to 120 spaces (about 50% of summer season capacity).

Actions associated with this alternative that affect GTNP access include plowing the
Moose-Wilson Road and maintaining a continuous snowmobile trail parallel to roadways
on the eastern edge of the park between Jackson and Moran Junction, providing a
connection to the CDST. Demand estimates are not available for this new snowmobile
trail, but it is believed that many snowmobile enthusiasts would take advantage of this
new regional access routeto GTNP and the CDST. This alternative would not alter
current park circulation patterns. Wheeled-vehicle circulation aso would be enhanced
through this alternative by providing continuous access along Moose-Wilson Road.

Closing Y NP s West Entrance to oversnow access could enhance the importance of
access for snowmobiles through GTNP and the Parkway to YNP. Winter scenery and
wildlifein YNP will continue to attract potential visitors. Access for the number of
snowmobile and snowcoach visitors currently using the West Entrance could shift to the
South Entrance. The staging for oversnow opportunities from these routes could increase
use at Flagg Ranch. Table 97 depicts reasonably foreseeable distribution of vehicle use
under alternative C. It shows aloss of 554 snowmobile trips from West Y ellowstone to
Madison and 489 from Madison to Old Faithful. There would be a net decrease of 20%
in snowmobile vehicle-miles traveled in the three park units and a net increase of 17%
wheeled-vehicle-milestraveled. Snowcoach miles traveled would decrease by 42%.
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Table 97. Alternative C motorized use.

Average Daily Vehicle Use January-February
Road Segment Autos | Vans ‘ Snowcoaches | Snowmobiles | Buses

Mammoth to Northeast Entrance No change from current condition

Mammoth to Norris until 2/29% 0 0 4 56 0
West Entrance to Madison 60 10 0 0 2
Madison to Norris 0 0 4 42 0
Norristo Canyon Village until 2/29 0 0 4 56 0
Canyon Village to Fishing Bridge 0 0 3 242 0
before 2/29

Fishing Bridge to East Entrance 0 0 0 67 0
Fishing Bridge to West Thumb 0 0 3 248 0
Madison to Old Faithful 91 14 0 0 2
Old Faithful to West Thumb 0 0 4 338 0
West Thumb to Flagg Ranch 0 0 4 322 0
Grassy Lake Road No change from current condition

Flagg Ranch to Colter Bay No change from current condition

Colter Bay to Moran Junction No change from current condition

Moran Junction to East Entrance No change from current condition

Moran Junction to South Entrance No change from current condition

Teton Park Road No change from current condition
Moose-Wilson Road 10 0 0 0 0
Antelope Flats Snowmobile Route 0 0 0 25 0

Concession Services

Impacts on concessions would be the same as those described in alternative B, athough
the late season plowing would make access from Mammoth to Madison, thence to West
Y ellowstone and Old Faithful, easier for concessioners and more attractive to visitors.

Conclusion

This alternative would result in major adverse impacts by closing visitor access to about
74% of the average daily weekend visitors currently entering the park through the West
Entrance and West Y ellowstone; a reduction from 840 daily weekend visitors currently to
220. Although plowed roads would allow for wheel ed-vehicle access, the lack of
available parking at Old Faithful would result in an overall reduction in daily winter
visitor use. There would be minor to moderate beneficial impacts on snowmobile access
(depending upon actual use) from Jackson and Dubois to GTNP and the Parkway, and
north into YNP.

3 After February 29 snowcoach only from Norris to Canyon and Fishing Bridge; road plowed from
Mammoth to Madison Junction.
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IMPACTS OF IMPLEMENTING ALTERNATIVE C

The amount and type of winter visitor opportunities offered in Y NP under alternative C
are provided in Table 98.

Table 98. YNP Visitor opportunities available under alternative C.

Miles
. Increase/ Late Increase/
Opportunities or Decr S n | Decr L ength of Season
Areas
Groomed motorized 154 -30 111 -35.3 South Entrance Mid-
route December to April + 2 weeks
Groomed motorized 0 0 28.8 +28.8 Mid-December to Mid-March
route snowcoach only
Groomed motorized 10 +10 10 +10 Mid-December to Mid-March
trail
Plowed route 106 +30 65.3 +35.3 No fall closure + 6 weeks
Groomed nonmotorized 47 +10 55 +8 Mid-December to Mid-March
Warming huts 9 3 9 3 Mid-December to Mid-March
Backcountry 2.2 0 2.2 0 Contingent on snowfall in
million million northern portion of park
acres acres

Visitor Satisfaction and Experience

Opportunitiesto view wildlife. The impacts associated with this topic would be the
same as aternative B, except that visitors traveling from West Y ellowstone to Old
Faithful would have the ability to stop at their own discretion to view wildlife.

Opportunitiesto view scenery. From mid-February to mid-March snow would obstruct
some views along the road segments from to Mammoth to Norris, Norris to Madison, and
from Madison to Old Faithful. These impacts would occur primarily in areas where steep
up-slopes occur adjacent to roadways. Thistype of terrain occurs intermittently and
generally on one side of the road for about 5 miles along the road segment from
Mammoth to Norris Junction. It aso occursintermittently for about 4 miles along the
road segment from Norris Junction to Madison Junction. Snow bermsin this type of
terrain could exceed 12 feet and would obstruct views. In areas where the terrain is open
and flat, snow berms generally would be less than 6 feet (assuming an accumulation of
95 inches). Snow blowing and removal could mitigate these impacts in some areas.
These impacts would vary with the time of year, the type of vehicle used and the amount
of snowfall received. The impacts to viewing opportunities on the road segments from
West Entrance to Madison and Madison to Old Faithful would be the same as alternative
B.

Safety (the safe behavior of others). Same as aternative B, except the use of private
vehicles on the roads from West Entrance to Old Faithful could increase safety problems
associated with winter driving.
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The late season snowcoach-only travel zone would lessen the chance for snowmobile and
skier conflict resulting in fewer motor vehicle accidentsin that area.

The multiple transportation modes and seasons offered in this alternative make it very
complex. Visitorstraveling in private cars could be unprepared to handle the harsh
winter environment. Drivers could be inexperienced in winter driving or automobiles not
equipped to handle winter driving conditions.

Quality of the groomed surface. Same as alternative B.

The availability of winter activitiesor experiences. This aternative would provide
wheeled-vehicle access from West Y ellowstone to Old Faithful. Unlike the shuttle
system described in alternative B, this alternative allows access by private vehicle.
Because the parking at Old Faithful is very limited, the actions described under this
aternative would substantially limit the number of winter visitorsto that area. This
aternative would afford alonger use season for travelers from the West Entrance to Old
Faithful by eliminating the current fall road closure.

Under this aternative, the road north of Colter Bay in GTNP would be not be plowed.
Thiswould increase the one-way, oversnow distance to Old Faithful by 20 miles. This
action could make the trip to Old Faithful viathe South Entrance more difficult for
oversnow vehicle travelers.

In mid- to late February, the road would be plowed from Mammoth to Norris Junction
and from Norris Junction to Madison Junction. Concurrent with the road plowing would
be a snowcoach-only travel zone from Norris Junction to Canyon and south to Fishing
Bridge. This option would provide skiers with additional winter recreation opportunities.
However, one month of snowmobiling opportunities would be lost to this user group.

Although this alternative affords new opportunities, logistically there would be negative
effect on the overall visitor experience. Because of the different modes of transportation
required, visitors, particularly from the North Entrance, would find trip planning and
implementation complex. Parking and staging area limitations at Madison and Norris
Junction could further limit visitor opportunities.

Additional winter experiences would be offered by increasing the number of groomed
motorized and nonmotorized trail opportunities, and by providing winter camping
opportunities at Old Faithful.
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Availability of information. Same asin aternative B.

Quiet and Solitude. Opportunities for quiet and solitude would increase for skiers and
snowcoach riders during the late season on the road segments from Norris to Canyon and
south to Fishing Bridge. 1f snowmachine use of the West Entrance to Madison to Old
Faithful roads were to be displaced to the remainder of the park, opportunities for quiet
and solitude on the east side of YNP could decrease.

Clean air. Same as no action, except on plowed road sections. Visitorsto these areas
would encounter improved air quality because of reduced traffic volumes and the
elimination of snowmabiles on these road segments.

Conclusion

The plowing of roads proposed under this alternative would eliminate or detract from
several characteristics of the winter experience for many snowmobile and snowcoach
riders (about 48% of all winter visitorsin 1999-2000). Thiswould result in major
adverse impacts on this user group. The creation of snow berms along plowed roadways
would cause moderate adverse impacts on scenery viewing opportunities along some
roadways.

The addition of motorized and nonmotorized trails would increase available winter
experiences for many visitors and result in direct moderate beneficial impacts. This
aternative would have moderate adverse effects on opportunities to experience solitude
and quiet (except during the late season) in most of the park areas. Because of the late
season and “clean and quiet” snowcoach only zone, visitors to the Canyon areawould
experience moderate to major beneficial improvements in opportunities to experience
clean air and solitude. Opportunities to experience clean air would also improve on the
roads from West Entrance to Old Faithful.

Visitors who are unable, cannot afford, or do not wish to ride a snowmobile or
snowcoach would have access via private automobile to Old Faithful. Because thistype
of winter experience at Old Faithful has not previously been available, aternative C
would result in an increase in winter opportunities for visitorsin this user group (as
compared to alternative A). Moderate adverse impacts would occur due to the
complexity of the alternative actions and the limited parking available at Madison,
Norris, and Old Faithful. Overall, few improvements to visitor experience are expected
under this alternative.
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Effectson Visitor Experience— Grand Teton National Park and the
Parkway

The amount and type of winter visitor opportunities offered in GTNP under alternative C
are provided in Table 99.

Table 99. GTNP Visitor opportunities available under alternative C.

Opportunities Mc;lr&s B]gére;?e Length of Season’
Areas
Groomed motorized route 21 0 December to April
Groomed motorized route, snowcoach 21 0 December to April
Groomed motorized trail 64.4 304 December to April
Plowed road 104 4 December to April
Ungroomed motorized trail or area 24 -11.6 December to April
Groomed nonmotorized 4 4 December to April
Ungroomed nonmotorized trail or area 28.4 2 December to April
Warming hutg/interpretive centers 5 3 December to April

"Variable, dependent on snow conditions

Viditor Satisfaction and Experience

Opportunitiesto view wildlife and scenery. There would be increased opportunitiesto
view wildlife and scenery on routes other than plowed roads for both nonmotorized users
and oversnow vehicle users. Opportunities for views from plowed roads are the same as
aternative A.

Safety (the safe behavior of others). The placement of the CDST on awidened
highway shoulder would separate auto from snowmobile traffic and improve safety. The
co-location of motorized oversnow vehicles and nonmotorized users on the same
ungroomed trail corridor (Teton Park Road) would create additional problems, especialy
with increased use.

Quality of the groomed surface. There would be an increased number of miles of
motorized groomed trails.

The availability of accessto winter activities or experiences. Therewould be an
increased number of miles of motorized and nonmotorized groomed trails, aswell as
additional support facilities. Thiswould result in moderate to major beneficial
improvements for persons who wish to snowmobile and snowplane.

Availability of information. The availability of information would be improved by
adding new trails and warming hut facilities.

Quiet and Solitude. Opportunities for solitude and quiet forms of winter recreation
would be decreased. There would be alack of separation between motorized and
nonmotorized trails throughout the park, which would affect skiers and snowshoers.
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Clean air. Thisexperiential value would be decreased from aternative A because of the
co-location of motorized and nonmotorized trails, and alack of emphasis on “clean”
motorized technology. The availability of bio-based fuels and lubricants could mitigate
the impact.

Conclusion

There would be mgjor beneficial changes for visitor experience for wildlife and scenery
viewing, assuming there would be no significant displacement of animals by humans.
There would be minor beneficial to minor adverse changes relating to safety due to
improvement of the CDST, while co-locating motorized and nonmotorized uses
elsewhere. Theincreased availability of information and trailside facilities would result
in moderate beneficial improvements to visitor experience. Opportunities to appreciate
clean air would be adversely affected. Increased visitor access and improved
developments under this alternative would result in amajor adverse impact on
opportunities to experience quiet and solitude.

IMPACTSOF IMPLEMENTING ALTERNATIVE D

Effects on the Socioeconomic Environment

Alternative D contains several provisionsfor relatively minor changesin trail
management and grooming within YNP and GTNP. Most of these changes are unlikely
to significantly impact visitor decisions on whether to visit the parks for recreation. For
example, the impact on visitor expenditures from closing the Teton Park Road to
motorized use would be minor since other opportunities will be made available for
oversnow motorized travel. Two proposed management changes, however, have the
potential to significantly impact visitation levelsto the GY A and, therefore, visitor
expenditures and the overall level of economic activity withinthe GYA. These are
proposals to close the road north of Colter Bay to wheeled-vehicles and open it to
snowmobiles, and to close the East Entrance accessto Y NP.

Regional Economy. The 1999 GY A winter visitor survey asked respondents how their
visitation would be affected if the road from Colter Bay to Y NP s South Entrance was
not plowed, and instead was open and groomed for snowmobiles and snowcoaches.
Based on analysis of the survey responses, GY A visitation by winter visitors who live
outside the five-county area would be reduced by 4.4% if the road from Colter Bay to

Y NP’ s South Entrance was hot plowed, and instead was open and groomed for
snowmobiles and snowcoaches. Park visitors who reside outside of the five counties
made up 85.9% of total sampled visitors. This estimated reduction in visitation is a net
change that considers the responses of those current winter visitors who said they would
visit more often if the change occurred. Also considered in the calculation were those
respondents who said they would visit, but would shift their use to other areas of the
GYA (for example, from park lands to national forest 1ands).
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In addition to anticipated winter visitation reductions resulting from the proposed
management change for the Colter to South Y ellowstone road segment, it is assumed that
the visitors who currently use the East Entrance to Y NP also would no longer do so. The
East Entrance to YNP isthe least used winter entrance to the park. During the 1998-99
winter season, 2,955 visitors passed through the East Entrance. These visitors accounted
for about 2.5% of the total winter visitation to the park. While the 1999 GY A winter
visitor survey did not ask respondents how they would respond to such an East Entrance
closure, it can be assumed that a 2.5% reduction in park visitation would result. The
regional economic impacts of an East Entrance closure likely would be concentrated in
communities nearest the East Entrance to the park, primarily Cody, Wyoming.

Using the winter survey responses and the IMPLAN input/output modél, it is estimated
that total economic output in the five-county areawould be reduced by $1.3 million asa
result of the Colter to South Y ellowstone road change, and winter closure of the East
Entrance to the park in alternative D. In addition it is estimated that 32 jobs within the
GY A would be lost due to reduced nonresident expenditures. Thisisaminor negative
impact in the context of the five-county economy.

Three-State Regional Economy. Overall, 65.5% of winter visitorsin the GY A winter
visitor survey came from outside the three-state area of Montana, daho, and Wyoming.
Responses from this group of winter visitors indicate that there would likely be no
measurable change in winter trips to the region under the alternative D closure of the
Colter Bay to South Entrance road.

Minority and L ow-Income Populations. It is not expected that the changes proposed
under alternative D would make the park more accessible to low-income visitors. The
closure of the road from Colter Bay to the South Entrance of Y NP to wheeled-vehicles
has the potential to limit access by lower income groups. Theimpact islikely to be
negligible since the South Entrance itself is not a major destination.

Social Values. Most winter visitors support mechanized access to the parks. Inthe
context of overall park access, the changes proposed in alternative D are likely to result
in minor adverse impacts.

Nonmarket Values. Alternative D actions potentially would impact nonmarket values
of winter visitors by reducing the number of trips taken to the parks. The estimated
reduction in current winter user visitation resulting from the change in road management
from Colter Bay to YNP' s South Entrance and the closure of the East Entrance would
reduce total net economic value associated with visitor tripsto the parks.

Based on the winter visitor survey, the nonmarket value of atrip to the parks of the GY A
is$91. It isestimated that park visitation would be reduced by 4.4% as aresult of the
change in management of the road from Colter Bay to Y NP's South Entrance. Based on
current winter visitation levels, a 4.4% reduction in visitation would tra